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A look inside the next generation from IBM, Apple, 
Microsoft, Novell/USL, Sun, Next, and Taligent 
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If you don’t see it here, call us. 
We’ll custom build a system 
just for you. 

Its a personal commitment from Alice, Gregg, Jeff, Beverly 
and their associates at the IBM Fbrsonal Computer Company. 
Thousands of IBM people — many working around the clock — 
to keep you personally delighted with everything we do for you. 

It starts — but doesn’t end — with our hot-selling IBM 
ValueIbint™ PCs. Take a closer look at the systems shown 
here. Super PCs. Super prices. But if you don’t see the system 
you want, call us. We’ll build your PCs to your specifications — 
and your budget. We ran even preinstall selected software. 

Remember, ValueBaint is backed by IBM I iclpWarc®, including 
our 30-day moneybackguarantee. No qualms. No quibbles. No 
questions asked. 1 And for one year with free amund-tlie-elock 
telephone assistance and fast onsite service (even in the most 
remote locations!) from more than 10,000 IBM service nepm- 
sentatives in over 1,600 locations nationwide. 2 

Call us today. And discover how we’re putting the personal 
in personal computing. 



All ValuePoint DeskTop and Mini-Tower systems listed below feature : 1 ” 1 


■ 486 processors 

■ SVGA VESA local Bus Video 

■ Upgradability via Intel OverDrive™ technology 
all the way up to Ibntium™* 

■ 101-key IBM Enhanced Keyboard and IBM Mouse 


■ Zero Insertion Force (Z1F) socket for fast, 
easy processor upgrades 

■ A .'12-bit VESA Ixical Bus slot for local bus 
spared on SCSI drives and other f>eripherals 

■ IBM HelpWare 


ValuePoint Si 

425SX/SI 

425SX/Si 

433DX/Si 

466DX2/Si 

Processor 

i486SX/25MHz 

i486SX/25MHz 

486DX/33MH;' 

i486DX2/66MHz 

Hard Drive/Memory 

120MB/4MB 

212MB/4MB 

120MB/4MB 

212MB/4MB 

Drive(s) 

3.5* 

3.5“ & CD-ROM 

3.5“ 

3.5" 

Monitor 

IBM 14V14“ SVGA Nl 

IBM 14V14“ SVGA Nl 

IBM 14V14“ SVGANI 

IBM 14V14“ SVGANI 

Operating System 

IBM DOS & WINDOWS™ 

IBM DOS & WINDOWS 

IBM DOS & WINDOWS 

IBM DOS & WINDOWS 

Price*/ IBM Credit Lease** 

$1,469/ $53 per month 

$1,893 / $68 per month 

$1,819/ $66 per month 

$2,328/ $84 per month 

ValuePoint DeskTop 

i 425SX/D 

433DX/D 

450DX2/D 

466 OX 2/D 

Processor 

i486SX/25MHz 

486DX/33MHz’ 

i486DX2/50MHz 

i486DX2/66MHz 

Hard Drive/Memory 

212MB/4MB 

212MB/4MB 

212MB/4MB 

245MB/4MB 

Drive(s) 

3.5“ 

3.5" 

3.5“ & CD-ROM 

3 5" 

Monitor 

IBM 14V14“ SVGA Nl 

IBM 14V14“ SVGA Nl 

IBM 14V14* SVGANI 

IBM 14V 14"SVGANI 

Operating System 

IBM DOS & WINDOWS 

IBM DOS & WINDOWS 

IBM DOS & WINDOWS 

IBM DOS & WINDOWS 

Price*/ IBM Credit Lease** 

$1.689 / $61 per month 

$2,039/ $73 per month 

$2,504/ $90 per month 

$2,609 / $94 per month 

ValuePoint Minitower 

I 433DX/T 

433DX/T 

466DX2/T 

| 466DX2/T 

Processor 

486DX/33MHZ* 

486DX/33MHz’ 

i486DX2/66MHz 

i486DX2/66MHz 

Hard Drive/Memory 

245MB/4MB 

340MB/4MB 

340MB/4MB 

420MB/4MB 

Drivers) 

3.5“ 

3.5' & CD-ROM 

3.5" 

3.5“ 

Monitor 

IBM 14V14* SVGA Nl 

IBM 14V14* SVGA Nl 

IBM 14V14“ SVGANI 

IBM 15V15“ SVGA FSNI 

Operating System 

IBM DOS & WINDOWS 

IBM DOS & WINDOWS 

IBM DOS & WINDOWS 

IBM DOS & WINDOWS 

Price*/ IBM Credit Lease** 

$2,259 / $81 per month 

$2,634/195 per month 

$2,779/ $100 per month 

$3.039/ $109 per monlh 


Some 486DX/33MHz chips may be manufactured by IBM. "ValuePoint Si systems do not include all features listed above chart. Please refer to product details listed at left, or call for 
more information. ValuePoint Si prices listed reflect IBM Basic Keyboard only. IBM Enhanced Keyboard available at additional cost 
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$ 3,039 


Value Point SI - NEW! 


• Newest entry-level member of the 
ValueIViinl family 

■ Com pet size: 14*2" W \ 11 x 16*5" I > 

■ VESA J joeal Bus Video 

* 3 slots ami 3 bays 

■ Choice (4 IBM Keyboard (Basie^ 
or Enhanced) 

■ A great low-cost network client 

■ IBM lielpWaro service ami support 

■ IBM 14V 14* SVGA NJ Monitor 


Value Point DeskTop 


■ Plenty of room to grow: 5 slots (includes 
1 VESA Local Bus slot). 5 hays 

■ A super cow hi nation of speed, power, 
upgradability and expandability 

■ IBM 14V 14" SVGA N1 Monitor 


Value Point Mini-Tower 


■ Convenient, compact Mini-Tower processor 
case measures 9.5" W x l6fl"Hx 16,9" I) 

■ Enormous room for grow Lh: 

8 slots (includes l VESA 
Local Bos slot), 6 bays 

■ IVrlecL formal lor high-powered computing 
(CAD/GAM, graphics, multimedia, eta) or as a 
low-cosi network server 

■ IBM 15V 15" SVGA FS N1 Monitor 


Save time! We ll preload and 
test your software for just £10! 


Dozens of popular software 
applications are available 
through Soft Select™. Gal] 
us for a complete listing. 
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couldnt expect onsite 
'■"“serviee if your site was as 
£ remote as this. 
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Jay IhncQ&t 

IBM Cmiorrmr Engineer 


To IBM Customer Engineer Jay 
Pancost, going the extra mile often 
means exactly that. His service calls 
lake him to homes and offices from the 
Grand Canyon to the Ilopi and Navajo 
reservations. “When you buy a PC,” he 
says, “the company that made it should 
be there for you when you need them. 

I like the idea of a job where people are 
always glad to see me, even if they’re 
sometimes surprised I would go so far 
off the beaten path.” Wherever you 



may be, there are 
more than 10,000 
IBM service represen¬ 
tatives like Jay Pancost, 
in over 1,600 locations nation¬ 
wide, at your service. 

Right where you want them. 


If you’ve ever bought computers 
“direct ” we want you to kno w one 
important thing. 

This time, it can be different. 


FREE! 



The IBM PC Direct ™ Source Book. 
Its alt here! ValueRimt PCs, 
hoi-selling ThinkPad 5 notebooks, 
monitors, printers, memory and 
storage upgrades, multimedia, 
networking products and 
pop tibr software Wbvr 
reserved a ropy For you. Simply 
call 1800 EBM-2YDU today ' 
and it’s yours! 


Call 1 800IBM-2Y0U 

refer to: BMN 

1800426-2968 
6am- midnight M-F, EST 
8am-7pm Sal., EST 

Purchase order is available for qualifying customers. 


IBM PC Direct 


Were putting the personal 
in persona/ computing. 










Its as simple as calling Angela 1 lardy, or any 
one of our other PC consultants. ValueRnnt 
PCs, ThinkPadnotebooks, peripherals, 
printers, monitors, add-ons, the most popular 
software and more (IBM and non-IBM) are 
all yours —at prices you'll find personally 
pleasing — when you call 1 800 IBM-2YOU 
You II speak to a PC consultant who'll either 
answer any question you have, or get you in 
touch last with an expert who can. It you don't 
see it here, its in our free catalog And if it’s 
not in the catalog, we can probably gel it for 
you anyway. Either way...eall! 


This time you can have it all. 


Super prices on popular software! 


Save space inside your multimedia PC! 


FREE! 


IBM PC Direct luis the |M»|niIar software you want, at 
prices you'll low, Rcmembet; if you don't see it here, 
or in our caUilngs, call us. Chances an* we can get it 


for you fast! 

WinHix™ Pro (MM 13632).$79 

STACKER® (MM29205).$93 

Quicken™ for Windows 2D (MM45870).$45 

Wordltrfccl® for Windows 52 

3J5 M (MM779I9).$289 

525“ (MM809I5).$305 


Boost your processing performance. 


I lercs a super way to Ihm»sI system performance without 
buying u n«*w system, thir 256KI* E2 Writ** Buck (incite 
Memory Kit. Video Memory Upgrade Kits and Intel 
OverDrive IVoressor make it easy to upgrade your 
\aluePoiut system. Vnd we now offer 1.2 Ciiehe Memory 


Kits for tin* Value I bint Si. too! 

ValiielV»iul Options 

256KB 12 Write Buck (luohe Memory Kit 

(60G1626). ...$219 

256KB 1.2 Write Thru Ciiehe Memory Kit 
(6001625).$229 

128KB 1.2 Write Thru (jachr Memory Kit 

(6001624). $119 

I MB Video Memory l pgrade Kit (6001623).$89 

Intel < KerDrive Processor 486DX25 

(MM99983).$389 

ValiiePoinl Si Options 

New! 128KB 1.2 Girlie Memory Kil (7*03128). . . $90 

New! 256KB 12 Cache Memory Kit (73G3I29) 

(roqum* part 1303128).‘.$60 

New! 512KB Video Memory ljpgni<le Kit 
(7*03127). $42 


The IBM Windsurfer™ Communications Adapter 
is the complete small husiness/home office ISA 
solution! Its a data/fax modem, a telephone answer¬ 
ing machine, a CD-quality sound system and MIDI 
synthesizer...all in one! Inehided an- a V32 Data 
Modem. 9600bps Bix/Modem, IBM PhoneFX™ for 
W indows, Mwave™ MIDI synthesizer with MIDI port, 
'Frio DataFAX l.rFE for Windows...and more. 

Mwave W indsurfer Communications Adapter 
(8207259).$319 


Improve your communications and connectivity! 


Wliether you need to communicate w ith outside cus¬ 
tomers. satellite offices or the person next door, we offer 
a range of options for keeping you connected. 

Boca Rcsean*h™ 14.4/14.4 Data/Fax Modem, 


including lax Works™ (MM28202).$175 

lOBase-T ISA Ethernet*' Adapter (6000605).$9| 

IOI*as.-2 ISA Ethernet Adapter (fit>06615).$100 

IBM Token-Ring 16/4 AT Bus Adapter 

(25F7367).$490 


Give your PC gigantic storage capacity! 


Then? am more options than ever for upgrading your 
current system. Replace your hard drive to keep up with 
tomorrows demands, or add an additional diskette drive 
lor increased flexibility...the choice is yours! 

IBM 525" Internal, 12MB diskette drive 


(3203947).$99 

340MB AT IDE Hard Drive (3204195).$539 

527MB AT IDE Hard I hive (3204196).$999 


The easy, affordable way to go to a speedy CD-ROM. 


File ISA Internal CD-ROM has a fast 300KB/SE< 
maximum data transfer rale — double the sjn-ed of most 
01 LR( )M drives! You can load your operating system 
and applications software front a typical 600MB f llb 
ROM disk. You save precious hard drive space and load 
onto your ISA system faster. Its priced to move last tix»! 



The HIM IW. Din'd 11 * Soun c Hook. 
Value Diink Think Ihd, 
peripherals, add-ons. 
popular soft ware... it’s 
all hen-and its all 
yours for the asking Call 
I 800 IBM-2YOI today! 


“* IliM prices only. The offerings, prices and products an* 
subject to change or withdrawal without prior notice. 
Products yon acquire nun not Is- counted under any existing 
Volume Punha-c \gn-emmt.The sumr offerings and prod¬ 
uct* may lx* available through IliM Authorised Rcmorkclen. 
Ueuiarketer price* may vary. >1 tipping and handling • barges 
are extra. ** IBM t inslit Lease prices are ipntied for 36-month 
terms, Lease rates quoted an- good tlmmgh 1/1/94 after 
which time rates are subjeet to change without notioe. Lease 
available totpiulified roinmen t.il customers only. I. Copies of 
warranty and 30-day moncylruck guarantee information avail¬ 
able through HIM and IBM Vuthorixed I tealri*. Please eall 
I tMMl 426-2968 fordetails regarding IBM's moneyhaek guar¬ 
antee and limited warranty. 2 At no additional charge during 
warranty period. < fnsile service available Monday - Friday 8am- 
5pm in your time-/one. VPPLIKS TO IBV1 I tlllKt T SALKS 
I )!\LY 3.1 (igradahle with Intel’s Inline OverDrive prixessor 
Uised on Ibntium technology. IBM, Helpt enter. I lelpWurc, 
and ThinkPad are registered track-marks and YaluelhinU 
Mwave, Phonel’X. Soft Select and WindSnrfer an- trademarks 
of Inleruutional Business Maeliines < ior|x>ralion. PL Direct is 
a trademark ol /iff t .omiuunit ations < .ompuiiv and is used hv 
IBM under license. Ml other brands or product names are 
n*gisien'd trademarks, trademarks or service marks ol their 
respc<live holders. 

©1993 International Busim-ss Machines Lorpnralion. 


IBM ISA Internal CD-ROM Drive (3202961).... $315 


Call 1 800IBM-2Y0U 


refer to: BMN 

1 800 426-2968 
8am-midnight M-F, EST 


8am-7pmSal.,EST 

Purchase order is available lor qualifying customers. 


IBM PC Direct 


We re putting the personal 
in personal compu ting. 






































EDITOR IN CHIEF 

Dennis Allen 


PUBLISHER 

Ronald W. Evans 


How to Contact the Editors 


EXECUTIVE EDITOR 

Rich Friedman 

MANAGING EDITOR 

D. Barker 

ASSISTANT MANAGING EDITOR 

Lauren Stickler Thompson 

NEWS 

Peterborough: 

News Editors: David L. Andrews, 

Carol J Swartz 
Researcher Martha Hicks 

San Mateo/West Coast: 

Bureau Chief: Andrew Reinhardt 
Senior Editor: Tom Hatfhill 

New York: 

News Editor Ed Perratore 

BYTE LAB 

Director: Stanford Diehl 
Technical Director: Rick Grehan 
Senior Editor: Alan Joch 
Technical Editor: Dave Rowell 
Testing Editors/Engineens: Howard 
Eglowstein, Ben Smith 
Lab Assistant: Selinda Chiquoine 

STATE OF THE ART/FEATURES 

Senior Editor . Michael Nadeau 
Technical Editors: Robert M. Ryan, 

Russell Kay 

SENIOR TECHNICAL EDITORS 

At Large: Tom Thompson, Jon Udell 

SENIOR RESEARCHER 

Rowland Aertker 

ASSOCIATE TECHNICAL EDITORS 

Susan Colwell, Cathy Kingery, 

Margaret A. Richard, Warren Williamson 

SENIOR CONTRIBUTING EDITOR 

Jerry Poumelle 

CONTRIBUTING EDITORS 

Stephen Apiki, Barry Nance. Dick Pountain 

CONSULTING EDITORS 

Jonathan Amsterdam, Nicholas Baran, 
Mark Clarkson. Don Crabb, Hugh Kenner, 
Anne Fischer Lent, Laurence H. Loeb, 
Trevor Marshall, Stan Miastkowski, 

Roberta Pournelle, Wayne Rash Jr.. 
Kenneth M. Sheldon, Jane Morrill Tazelaar, 
Ellen Ullman, Peter Wayner 

EDITORIAL ASSISTANTS 

Offtce Manager: Peggy Dunham 
Assistants: Linda C. Ryan. June Sheldon 


DESIGN 

Design Director Roger Goode 
Associate Director: Joseph A. Gallagher 
Graphics Manager Doreen Means 
Designers: Jan Muller, Sharon Price 
Production Manager: David R. Anderson 
Editorial Graphics Manager: 
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Graphics Production Coordinators: 
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PRODUCTION AND FINANCE 

Director: Claudia Rowers 

ADVERTISING PRODUCTION 

Advertising Sen/ices Manager: Linda Fluhr 
Senior Advertising Services 
Representative: Lyda Clark 
Advertising Services Representatives 
Dale J. Christensen. Karen Cilley. 

Rod Holden 

Operations Assistant: Lisa Jo Steiner 
Advertising Graphics Manager: 

Susan Kingsbury 

Graphics Production Coordinators: 

Christa Patterson, Lillian J. Wise 

FINANCE 

Senior Financial Analyst: Kenneth A. King 
Financial Analyst Kathleen Deguise 
Data Processing Coordinator: Diane Henry 
Production Assistant/Purchaser 
Agnes Perry 

MARKETING AND PLANNING 

Director: L Bradley Browne 
Administrative Asst.: Arja Newkam 
Marketing Communications Manager: 

Rob Mitchell 
Marketing Art Director 
Stephanie Warnesky 
Market Research Manager Julie Perron 
Copyrights Manager Faith Kluntz 
Reader Service: Cynthia Sands 
Marketing Events Coordinator 
Carol Sanchiom 

CIRCULATION 

Director: Glyn Standen 
Subscriptions Manager Paul Ruess 
Assistant Manager Lynn Lagasse 
Subscriptions Assistant: Christine Tourgee 
Newsstand Manager Vicki Weston 
Assistant Manager Karen Desroches 
Back Issues: Jill Wood 
Direct Accounts Coordinator Ellen Dunbar 
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ASSOCIATE PUBLISHER. 

V.P. SALES A MARKETING 

David B. Egan 

Administrative Assistant: Carol Cochran 
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NEW ENGLAND 
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See listing on page 311. 
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Patricia Burke 
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El\ Interactive On-line Service 


PROOUCT MANAGER 

Kip Bryan 


DIRECTOR OF COMPUTER-RELATED SERVICES MEMBER SERVICES MANAGER 
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EXCHANGE EDITORS 
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Rich Taylor 

IBM Exchange: Barry Nance 
Programmers Exchange Bill Nicholls 
Professionals Exchange: David Reed 
Tojerry Exchange: Jerry Poumelle 
WIX Exchange: Karen Kenworthy 
Writers Exchange: Wayne Rash Jr. 


BIX, owned and operated by General Videotex Corporation, is a worldwide, low-cost, on¬ 
line information service featuring industry news, downloadable software, powerful 
electronic mail, previews of upcoming BYTE articles, the full text of published issues of 
BYTE, and source and/or executable code for BYTE benchmarks and noncommercial 
software mentioned in feature articles. BIX also offers unmatched "conferences" on 
virtually every computer-related topic imaginable, where you can share information with 
thousands of other computer pros. To subscribe via modem, set your communications 
software to full duplex. 7 bits, even parity, 1 stop bit, and then call (800) 695-4882 or 
(617) 491-5410, or make a data call to our Tymnet address: 310690157800. Then hit the 
Enter/Retum key and enter “BIX" when asked to log in; then enter ‘BIX.VILLE" when 
asked for a name. For current fees and more information, call (800) 695-4775 or (617) 
354-4137 on voice phone: fax: (617) 491-6642: Internet: bix@genvid.com. 


We welcome your questions, comments, 
complaints, kudos, and submissions. 
main office.- One Phoenix Mill Lane, 
Peterborough, NH 03458. (603) 924-9281. 
san Mateo: 1900 O’Farrell St. #200, San 
Mateo, CA 94403, (415) 513-6912. 

Los Angeles: 15635 Alton Pkwy.. Suite 290, 
Irvine, CA 92718, (714) 753-8140. 

New Yotic 1221 Avenue of the Americas, New 
York. NY 10020, (212) 512-3175 
ujt./EUROPE: Wimbledon Bridge House, One 
Hartfield Rd., Wimbledon. London SW19 
3RU, England, +44 81 543 1234. 
electronic mail: On BIX. send to “editors." All 
BYTE edtors and columnists also have ndwidual 
mailboxes on BIX for easy access. 

MCI: 250-0135 BYTE Magazine Many editors 
also have individual MCI addresses in their 
own name. 

others: Many editors also are reachable 
through uunet, AppleLink. CompuServe, and 
numerous other services. 

U.S. fax: Editorial: (603) 924-2550 

Advertising: (603) 924-7507 
U.K. fax: +44 81 540 3833 

SUBMISSIONS: 

Author*: We welcome article proposals and 
submissions Unacceptable manuscripts will 
be returned if accompanied by sufficient re¬ 
turn postage Not responsible for lost man¬ 
uscripts or photos. 

vondor*: We welcome news of your new 
products; please call the News department or 
the BYTE Lab at the earliest possible date. 
We cannot be responsible for unsolicited 
product samples. 


ARTICLE REPRINTS: 

For price quotations on customized reprints 
of BYTE articles, contact Susan Monkton, 
reprints manager, at (603) 924-2618. (Mini¬ 
mum quantity: 500.) 


Subscription Customer Service 


lu*id« U.S. (BOO) 232-BYTE; Outside U S. 
+1 609 426 7676. For a new subscription, 
(800) 257-9402 U.S. only, or write to BYTE 
Subscription Dept.. P O Box 555, Hights- 
town, NJ 08520. Subscriptions are $29.95 
for one year. $54.95 for two years, and $74.95 
for three years m the U.S. and its possessions. 
In Canada and Mexico. $34.95 for one year, 
$64.95 for two years, $87.95 for three years. In 
Europe. £42 (US$60) for fast surface delivery, 
£55 (US$80) for air delivery Non-Europoan 
countries US$60 for surface mail, or US$85 for 
air mail. Singfe copy price is $3.50 in the U.S. and 
its possessions, $4.50 in Canada. Foreign 
subscriptions and sales should be remitted in 
U S. funds drawn on a U.S. bank. Please 
allow six to eight weeks for delivery of first 
issue. 
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the Copyright Clearance Center (CCC), 27 
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$1.50. Copying done for other than personal 
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mission of McGraw-Hill, Inc., is prohibited. 
Requests for special permission or bulk 
orders should be addressed to Faith Kluntz, 
copyrights manager. (603) 924-2525. BYTE 
is available in microform from University 
Microfilms International, 300 North Zeeb Rd., 
Dept. PR, Ann Arbor, Ml 48106 or 18 Bed¬ 
ford Row, Dept. PR, London, WC1R 4EJ. 
U.K. 
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Display Your Ideas Witl 

One look and it’s clear. 

Brilliance brings every detail of your idea to life with astounding 
clarity. A razor sharp picture, with resolutions up to 1600 x 1280, 
and exceptionally low image distortion. 

So adjust the angle, shift the shadow, add detail. 

It’s all there. 

Now switch to blue on black... the contrast is still vivid. 

Adjust colours to your own taste. 

Work all day, don’t rub your eyes once. The display is flicker^free, 
with refresh rates up to 76 Hz in 1280 x 1024. 

Enjoy the view. 

Designed for professional users of PC, Macintosh and 
workstations, 

the new 21 ”, 17” and 15” Brilliance monitors excel in 

the most demanding applications, like CAD, DTP, MultiMedia. 

Your idea is taking shape. 

BRIWANCE 

HIGH RESOLUTION MONITORS 

For more information, contact: Philips Monitors, SFF-7, PO Box 80002, 

S600JB Eindhoven The Netherlands, lax +31 40 73 3983 




Brilliance. 




PHILIPS 


Circle 520 on Inquiry Card, 


Brilliance is a registered trademark of Philips Electonics N,V„ Macintosh is a registered trademark of Apple Computer, Inc 
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News & Views 


WINDOWS 

Chicago Enters Seta Testing.IS 

Microsoft is working on a new version 
of Windows that takes several steps 
toward rivaling IBM's OS/2* 

INTEROPERABILITY 

Apple Provides PC on a Mac..*_19 

Apple's new card lets you run DOS and 
Windows applications and cut and paste 
among your Mac and PC programs. 

DISPLAY TECHNOLOGY 

Competition for Active Matrix *.... 24 

The first commercial cold cathode Held 
emission displays, which may compete 
with active-matrix screens* could show 
up this year. 

BUSINESS SOFTWARE 

Graphics Gets Gown to Basics.... , 28 

Though not as powerful as full-featured 
drawing programs, programs like Visio 
and SnapGrafx make k easy lo generate 
professional graphics for business. 

PROGRAMMING 

A Giant Leap for Borland C++.....32 

Borland now has the best C++ 
environment, but just barely. 
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Feature 


ADVANCED OPERATING SYSTEMS 


Introduction: The Great OS Debate 117 

BY ION UDELL 

Small Kernels Hit It Big 119 

BY PETER D. VARHOL Micrasofi, IBlM. USL, and others differ in 
their opinions on how best to implement microkernel architecture 
into new operating systems. 

The Chorus Microkernel 131 

BY DICK FOUNTAIN Fountain takes a look at Chorus/MiX* a 
microkernel-based dislributed Unix operating system from France. 

Objects on the March 139 

BY PETER WAYNER The trend is toward an object-oriented 
approach to the design of operating systems. 

Personality Plus 155 

BY FRANK HAYES Multiple operating-system personalities are 
here to stay. 

SunSelect's Wabi vs, Insignia Solutions’ SoftWindows—156 
Windows NT and Workplace OS: Plug It In—166 
A Better OS/2 Than OS/2?—168 



1993 BYTE Awards 46 

COMPILED BY MICHAEL NADEAU The best products 
of 1993 provide a window to the trends of 1994. 
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Speedy CDs Improve Video 
Performance .36 

Toshiba and others are developing new 
CD-ROM players to improve the 
performance of video playback on 
multimedia computers* 

REMOTE ACCESS 

Remote Control Gets Redirected ,.. 40 

Several programs offer an inexpensive, 
though less capable, alternative to 
dedicated hard ware/software solutions 
for remote LAN access* 

EUROPEAN 

COMMUNICATIONS 

Failing Prices Boost ISDN..*....*..40 

The falling prices oflSDN in Europe 
may spark growth in telecomm and 
videoteleconferencing appl ications* 

NEW PRODUCTS 

What’s New ....254 

A desktop unit thaL faxes* prints, copies, 
and scans; a wireless device that 
coexists with your mouse; software that 
learns from experience; and more. 


State of the Art 


next-generation CPUS 

Microprocessor 

Trends 74 

BY DICK POUNTA1N 
Several trends converge to 
threaten the near monopoly 
the Intel 80x86 architecture 
enjoys on the desktop, 

Power2 Takes the Lead, 

For Mow—77 




Ml Challenges Pentium 83 

BY BOB RYAN 

Cyrix will compete with Intel's 
Pentium using an innovative 80x86 
superscalar processor. 

Pipeline Hazards—B7 

RISC Grows Up 91 

BY BOB RYAN AND 
TOM THOMPSON 
RISC vendors expand their 
offerings to respond to the needs of 
a wider variety of applications. 


Intel/VLSI loin the 

PDA Fray 101 

BY PAUL ST ATT 
The Intel/VLSI Polar chip set 
brings the 80x86 architecture to the 
PDA realm. 

The Arn386$C Does DOS and 
Windows—104 
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Generation—105 
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cross-platform toolkits 

Paths to Platform Independence 172 

BY STEVE APJKI Willi multi platform toolkits, 
you can build applications for Windows, the Mac, 
X/Moiif, OS/2 Presentation Manager, and a variety 
or other platforms—from a single set of sources. 
Apiki develops an application with Limit Software’s 
C++/Views. WNDX, XVT Software's XVT. and 
Zinc’s Application Frameworks and evaluates each 
product for its programming environment and for its 
portability across multiple operating systems. 

MULTIMEDIA 

Opening Night for Premiere 3,0 179 

BY BOB UNDSTRGM For multimedia audio and 
video; Adobe Premiere 3.0 offers impressive editing 
capabilities — if you’ve got Lhe hardware to handle 
it. Lindstrom evaluates the latest version of Premiere 
as a professional loo] for video development, 

UNIX WORKSTATION 

Digital-Media Power 183 

BY BEN SMITH Imaginative packaging and start-up 
software add some fun to SGL's new low-price 
workstation. The fun doesn’t detract from the Indy’s 
computing price/performance. 2-D graphics 
strengths, and ability to work w ith both Macs and 
PCs, Ben Smith’s hands-on testing finds the new 
Indy serious about 2-D graphics and SGJ s concept 
of digital media. 

rttOORAM M t NO TOOLS 

NT Programming’s Early Leader 189 

BY OLIVER SHARP Microsoft's Visual C++ 32-bil 
Edition shows some Haws, but overall, it delivers 
effective tools for Windows NT programming and 
for porting 16-bit Windows applications. 


DESKTOP SYSTEM 


New Mac Blazes Technology Trails 197 

BY TOM THOMPSON Apple’s new Mac Quadra 
840AV makes the move into video and voice 
communications with a faster CPU, a built-in PSP, 
video connections, and software for voice 
recognition and text-to-speech conversion. 
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Best Monitors 
for General 
Business—204 

Energy Stars Burn 
Dimmer -204 

How We Tested— 
208 

Quality Gauges— 
208 

The Keys to Image 
Quality^212 


Best Monitors for Spreadsheets 
and Graphics—214 

Emissions Overview—214 
Is Bigger Better?—218 

Best Monitors for Complex Graphics & 
Presentations—220 


Color-Matching Monitors—220 


Do-It-Yourself Monitor Testing—222 
Honorable Mentions—222 


Hands On 



Digital Video Goes 

Real-Time 107 

BY PETER WAYNER 
Real-time video might soon be on 
your desktop thanks to C-Cube's 
VideoRISC Compression 
Architecture, which can encode 
video on the fly using either 
MPEG 1 or MPEG 2. 


NETWORKING 

Beyond DOS: 

Wide-Area Windows 
Networking...227 

BY JON UDELL Experimenting 
with routable protocols for 
Windows networking, 

CD-ROM 
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A Standard for Writing 
Recordable CDs___231 

BY JASON HYON A look at a CD- 
recordable standard, ISO 13490, 
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support for new operating systems. 
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Subclassing in OLE 2.0.237 

BY GEN KIYOOKA On the road to 
object-oriented system services. 



Pournelle: 

Travels and Travails.243 

BY JERRY POURNELLE An 
especially busy month finds Jerry 
roaming the country but also active 
at Chaos Manor. 
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BEN SMITH, AND MICHAEL 
NADEAU AH you want to know 
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improved Encana, open systems, 
and more. 
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Contents by Platform 


Index 


This page presents the articles in this is¬ 
sue according to their subject's relevant 
computing platform. 


DOS/WINDOWS 


Chicago Enters Beta 
Testing...18 

Microsoft is developing a new version 
of Windows that may rival OS/2, 

Apple Provides PC 

on a Mac....,.*.*,.,19 

If you're using PC software but what 
you really want is a Mac* Apple has a 
new solution for you, 

Graphics Gets Down 
to Basics...—2 8 

New sof tware marks a trend toward 
quick and easy drawing tools. 

A Giant Leap for 

Borland C++...32 

Borland’s new version 4.0 for Windows 
includes an advanced compiler and 
quick development Utilities, 

LapLink Cuts the Cable.32 

Radio transmission technology and new 
software lets you send files between PCs 
without wires. 

Speedy CDs Improve Video 


Performance......36 

New drives and discs will mean zippier 
multimedia performance. 

Ml Challenges Pentium ......83 


A new r Cyrix processor will give users 
smother choice in high-performance 
HOxSG-compalihlc systems. 

Special Report: Advanced 
Operating Systems.*****113 

Understanding the architectural differ¬ 
ences of these new' systems will help 
you decide which one's right for you. 

Paths to Platform 
Independence.172 

If you're building an application for 
Windows, OS/2, the Mac, and X, you’d 
do well to consider one of these toolkits. 

NT Progra mm lug’s 

Early Leader.189 

Microsoft’s Visual C++ 32-bit Edition, 
our reviewer finds, delivers effective 
tools for Windows NT programming 
and easy ways to port existing 16-bit 
Windows applications. 

Lab Report: 70 Color 
Monitors.,..___202 

Looking for a display that can handle 


demanding graphics'? We tested and 
picked the best for different applica¬ 
tions. 

Some Assembly Required: 
Subclassing in OLE 2.0.237 

A developer looks at the Component 
Object Model of OLE 

Beyond DOS: Wide-Area 
Windows Networking........ 2 27 

Ion Udell dives into the web of Win¬ 
dows and WANs. 


OS/2 


1993 BYTE Awards...46 

We rank OS/2 2,1 as one of the most ex¬ 
cellent products of 1993. 

Special Report: Advanced 
Operating Systems...*...,,,* 113 


IBM’s Workplace OS Is one of the next- 
generation environments you'll be 
choosing from in the near future. 

Paths to Platform 
Independence.....172 

This roundup review* toolkits for devel¬ 
oping applications that run under OS/2, 
Windows, Mac, and X. 


MACINTOSH 


Apple Provides PC on a 

Mac.....19 

With a new board that plugs inside a 
Mac, you can toggle into the world of 
DOS and Windows software. 

1993 BYTE Awards..46 

The Quadra S4GAV, PowerPC chip, and 
Newton technology stand out as out¬ 
standing developments of the past year. 

Special Report: Advanced 
Operating Systems. ..*..,*..113 

As TaJigent and other environments ar¬ 
rive on the scene, you'll have to decide 
which is right for you. To help you, we 
provide an in-depth look at their archi¬ 
tectural differences. 

Paths to Platform 
Independence...172 

If you’re looking to develop software 
that runs on the Mac, as well as Win¬ 
dows and OS/2 PCs. as well as X desk¬ 
top*. you need one of these toolkits. 

Opening Night for 
Premiere 3.0 ..179 

Adobe improves its multimedia editing 
suite with a streamlined interface, more 
audio and video tracks, and ways to 
fine-tune images. 


New Mac Blares Technology 
Trails....197 

The Quadra S40AV offers built-in video 
I/O, voice recognition* and a text-to- 
speech engine. 

Lab Report: 70 Color 
Monitors.,..,..,.....*202 

If you're looking fora new display* this 
report will point you toward the one 
I hat's right for you. 



Novell Opens Unix...*..,,36 

Big Red is turning the Unix trademark 
over to X/Open. which could be another 
step toward unification. 

RISC Grows Up......91 

New processors from DEC, Sun. and 
others will mean Jess-expensive systems 
that don't skimp on performance. 

Special Report: Advanced 
Operating Systems___.*113 

In this series, we present the architectur¬ 
al differences between the new operat¬ 
ing environments. 

Paths to Platform 
Independence ..*,*.172 

If you’re working on an X/Motif appli¬ 
cation that you also want to port to 
OS/2* Windows, and the Mac. you can 
save yourself major grief by using one 
of Ihese cross-platform development 
toolkits. 

Digital-Media Power....183 

Silicon Graphics’ new workstation is 
built to effectively handle digital im¬ 
ages, including video, without busting 
your budget. 


NETWORKS 


Remote Control Gets 
Redirected...........40 

If you need to access data on a remote 
PC or LAN, you've got a choice of new 
programs that can help. 

Beyond DOS: Wide-Area 
Windows Networking_....227 

Can Windows networks be wide-area 
networks? Microsoft is now trying to 
answer that question in several different 
ways, 

Pournelle: Travels and 
Travails...243 

The good news at Chaos Manor the 
Novell Net server is up and running. Jer¬ 
ry also reports on Windows for Work¬ 
groups; “it does have limits,” he finds. 
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20-186 Gigabytes 
of Centralized Storage 


.xmF JmmKKrr JlSmk 

Pinnacle introduces o new line of high cupocity Novell* 
Network Storage Systems thot provide lightning fast, 
reliable on-line storage. 

Pinnacle's new Optical Hard Drive Library Systems 
range from 20-1 86 gigabytes and perform at 
hard drive speeds at u fraction of the cost. That's 
only 49 C per megabyte to store databases, CAD 
files, images or back-ups on a centralized storage 
system which can be accessed by any user on 
the network. 

Pinnacle's unique Virtual File System (NLM) allows each 
Optical Library System to act as one large hard drive 

Grand Tetons - Jackson Hole, Wyoming 


rrinrniln: ftirndi r Dptml idray PVfj. Aid ftqai, A4i«,llBTin;lh o! fimra rtort,** ill liofenirb and rqj?**r1 msrts m Tier ipfecliM Jatiirr 


Ate* 

2 QGB 



PC Network 



PC Server 


NatVtore 

feitod onrl 
Apprrjwod 


186 GB 

by combining access to standard Novell volumes and 
Novell's' Media Manager. With support for Novell's* 
data migration and sophisticated caching algorithms, 
your data can be accessed quickly and efficiently. 
Pinnacle's Optical Library Systems provide a nucleus 
for your network, improving office productivity 
and communication. 

Pinnacle's optical solutions will help you manage gigabytes 
of data into the future. For further information call: 

800.553.7070 


1$ Tethnology • Irvine,CA 92718 ♦ U.SA • Inti (7U) 727-3300 • Fax (7141 727-19T3 
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NO MORE 
EXCUSES. 



SCSI-2 iitforfott 


HrfllpJnCDflQM Iplntlc* Supper 


Upgrades :W«ftBfn[3f a 
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VfflCoAsiist, Sfrtoch 
RKPflnMan System 

creAtivi 

CflEATlvC JLABH 


CREATIV! 


NOW THERE'S A 16-BIT SOUND BLASTER 
FOREVERY APPLICATION AND BUDGET^. AND NO MORE 
EXCUSES FOR OWNING ANYTHING LESS. 


Every day, more people buy Sound Blasters than 
any other PC audio card. Except for a few of 
you, who keep putting off that all-important 
Sound Blaster™ decision. You know who you are. 
Well, our new line will make you a true believer. 

SOUND BLASTER 16 BASIC: 

MORE VALUE. 

For instance, some of you told us you were look¬ 


ing for 16-bit performance, but an 8-bit price. 

So our new Sound Blaster 16 Basic offers the 
same great hardware as our premium models. 
But in a $199.95* no-frills package that's perfect 
for the first-time 16-bit user. 

SOUND BLASTER 16 MULTICD: 

MORE CD-ROM OPTIONS. 

Perhaps you'd bought another manufacturer's 


gfQ U.5, inquiries: Creative Labs 1-300-99B-5227 or 1-40S428-661XL International inquiries; Creative Technology Ltd., Singapore. TEL 65-773-0233 

FAX 65-773-0353, Sound Blaster, Creative VoiceAssist, Wa ve Blaster and the Sound Blaster and Creative logos are trademarks of Creative Technology Ltd. 

















Great we 
VokeAssist 
software and 

microphone provides voice- 
activated Windows control 
for Sound Blaster 16 Multi 
CD and SCSI-2 packages. 


CD-ROM drive. Probably an oversight, we 
know, but that's no longer an excuse to deny 
yourself the finest in PC audio. 

Just plug in a Sound Blaster 16 MultiCD. 

Its format is 100% compatible with best-selling 
drives from Sony, Mitsumi and Panasonic. 

The Sound Blaster 16 
MultiCD can even run 
two different drives at 
the same time. Which only 
makes sense, considering 
our $249.95* price will save 
you enough money to buy the second one. 

SOUND BLASTER 16 SCSI-2: 

MORE SCSI COMPATIBILITY. 

Maybe you were waiting for a full-featured SCSI 
interface. Well, wait no longer. 

As the name implies, our Sound Blaster 16 
SCSI-2 meets the new, more comprehensive gen¬ 
eration 2 SCSI standards. Others don't. 

And our card runs the complete 
battery of SCSI peripherals, not just CD- 
ROM. Best of all, it includes one of the 
most comprehensive software bundles 
in the business and does it for a remark¬ 
able $279.95* 

TRUE "PLUG&PLAY " 

UPGRAD ABILITY. 

Speaking of things other cards can't 
do, our unique scalable platform lets 
you add advanced options as you 
need them. 

So once you stop making excuses 


creative 


Boost CPU efficiency/ 
by up to 65% with 
an Advanced Signal 
Processing upgrade. 

Signal Processing option 
(a Creative Labs exclusive) 
is literally as easy as 
adding a daughter board 
or plugging in a chip. 


and get your Sound Blaster 16, 
upgrading to Wave Blaster™ 
Sampled Wave Synthesis (cour¬ 
tesy of the MIDI wizards at 
E-mu) or our own 
Advanced 



Upgrade 

MIDI applications 
and soundtracks to 
Sampled Wave Synthesis 
with a Wave Btaster 
daughter board. 


1 UST WHEN YOU THOUGHT YOU'D 

HEARD EVERYTHING... 

Along comes Sound Blaster 16. The no-more- 
excuses sound card. Exactly what you'd expect 
from Creative Labs, developers of the industry 
standard 16-bit audio platform. 

For more information and the name of your 
nearest Creative Labs dealer, call 1-800-998-5227. 



Sound Blaster 

Basic Edition 

Sound Blaster 1G 
NultfOO 

Sound Blaster LG 

scsia 

Format 

16-0 it stereo 

16-trit stereo 

16-bft stereo 

Advanced Signal 

ProcRsging 

UpgiadabiSIty 

Yes 

Yes 

Yes 

Wave Blaster 
Upgradabiiity 

Yes 

Yes 

YSS 

CD-ROM CMUttti&lftj 

Creative Lacs/PanasonK: 

Son/, Mitsumi, 

Creative Labs/Panason*c 

Any SCSI or SCSI-2 

Bundled Hardware 


Microphone 

Microphone 

Bundled Software 

Monologue tor Windows 
Creative WaveStudio 

Creative Boundo’LE 

Creative Talking Scheduler 
Creative Mosaic 

Software TMlwoits 
Multimedia Encyclopedia 
H5C interactive SE 

PC Animate Plus 

Morvoiogue for Windows 
Creative WaveStudio 

Creative Soundo'LE 

Creative Talking Scheduler 
Creative Mosaic 

Creative VoiceAssiet 

Software Toolworks 
Multimedia Encyclopedia 

hsc interactive se 

PC Ammata Plus 

Monologue ror Windows 
Creative WaveStudia 
Creative Soundo'LE 

Creative Talking Scheduler 
Creative Mosaic 

Creative VoicaAssist 

Suggested Retail 

$199.95 

$249.95 

$279.95 

W/Advanced 

Sljgnad Processing 

Net applicable 

$299-95 

$329.95 


BLASTER 


THE 16 -BIT SOUND STANDARD. CREATIVE 

CREATIVE LABS, INC. 


AO other trademarks are the property of their respective holders. ©Copyright 1993 Creative Technology Ltd. All rights reserve d.^RF. Note: Sound Blaster 1 ft MultiCD works with 
Sony CDU31 A; Mitsumi CRMC-LUM5 and -FX001; and Creative Labs/Panasonic CR-523 and -563. 
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Editorial 


Dennis Allen 


Power Personal Systems 



Will IBM set the 
standard tor the 
next generation 
of desktop systems 
with it^ new line 
of PowerPCs? 


The IBM folks ai ihe Power Personal Systems Division 
are up to some pretty interesting things. As the name 
suggests, the division will make systems based on the 
PowerPC chip, which IBM codeveloped with Motorola 
and Apple, The RISC-based PowerPC chip consumes 
less power, generates less heal, runs up to five times 
faster, and costs much less than an Intel Pentium, 
Although final systems won't he available until about 
midyear, IBM recently showed me several prototypes 
and talked about its plans. In a nutshell, the prototypes 
were hot (in the “way-COoF sense) and the plans are, 
well, visionary. 

What i saw was a desktop system using a 66-MHz 
PowerPC 601 running IBM's '‘■personal" A1X (a scaled- 
down implementation of IBM's Unix) in an unconven¬ 
tional way. It was surprising 10 see the First PowerPC 
system running Sun Select's Wabi (Windows Applica¬ 
tion Binary Interface) running on top of AIX and Mo 
crosoft Excel on top of that. In fact, it looked more like a 
Windows system than a Unix system. 

To make the demonstration even more interesting, it 
was blazingly fast, though we have nol done any bench¬ 
mark tests yet. However. Fve seen a lot of spreadsheets 
run on just about every kind of system you can imagine, 
and what I saw on the PowerPC was the fastest yet. 

In other words, without the benefit of, say, Windows 
NT and applications software compiled in native code, the 
IBM PowerPC system promises to run Windows soft¬ 
ware faster Lhan anything else. Given the dominance of 
the Windows installed base, being the fastest Windows 
machine is a good place to start. 

On the lower end, IBM showed off an “ergonomic” 
desktop system that had a flat-panel display on an eye- 
level stand. The system unit box was too small for tradi¬ 
tional plug-in adapter cards, but it had several PCMCIA 
slots instead. The ergonomic desktop was based on the 
somewhat slower PowerPC 603. 

IBM also had a non working slim notebook prototype 
based on the PowerPC 603. Its low-power design makes 
the 603 chip ideally suited for portables. In contrast, the 
only Pentium-based portable announced, the Dolch PAC- 
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586, consumes so much power and gets so hot that it 
must use a liquid cooling device on the chip. 

For added measure, the prototype I saw also had a 
built-in CD-ROM player beneath the keyboard. Even 
more impressive was the video camera built just above the 
display. The camera was complete with a sensor so that, 
according to IBM, the computer would know' when you 
leave and could power itself down. 

Other goodies on the portable prototype included stereo 
speakers and a microphone. All of this would add to the 
price if IBM had to incorporate digital-signal-process¬ 
ing hardware for all those devices. However, IBM says it 
will let the PowerPC chip do all the work, and that makes 
a lot of sense. 

Because no additional hardware is required. IBM's 
PowerPC portables can incorporate speech-to-text soft¬ 
ware inexpensively. IBM already has its Personal Dic¬ 
tation System software, and the PowerPC could easily 
handle that program. Add to that IBM's ambitious plans 
to eventually incorporate its speech-parsing technology 
so that software speech "agents" can understand your 
commands and do tasks for you. I call those plans “am¬ 
bitious" because IBM has not yet demonstrated its agent 
technology; when it does, BYTE will tell you about it. 

Perhaps even more ambitious are IBM's plans to work 
with software vendors to port Windows NT, Solaris, 
Workplace OS, and Taligent to its PowerPC platforms. 
And IBM is sharing the architecture of its systems so 
that other vendors will make PowerPC systems, too. 

The first IBM PC became a standard by happenstance. 
Yet that standard has been the basis of the computer in¬ 
dustry tor the last 10 years. Now, IBM has created a new 
box for everyone to copy, and this Lime IBM is encour¬ 
aging third-party manufacturers to do so. That's why I call 
IBM's plans t nsbnary* 

IBM seems to have learned from the past. The original 
IBM PC succeeded only in pan because it carried the 
IBM name. The greater part of its success was owed to its 
open architecture, which fueled competition and created 
de facto standards that, in turn, created a market bigger 
than anyone would have dreamed. 

My bet is that IBM's Power Personal Systems will 
have an impact as great as that of the original IBM PC. 














What Lotus doesn't want you to 
know about new Quattro Pro 5.0 


You get more! 


Quattro Pro 5.0 

1. *'Experts” that do sophisticat¬ 
ed tasks (Like statistical analysis) 
for you 

Lotus 123 R4 

L Not! 

2. Interactive tutorials that teach 
you by using your own data 

2. Not! 

3. Complete documentation 
available online 

3. Not! 

4. Improv-like erosstabs and 
data modeling tools built in 

4. Not! 

5. Bui it’in workgroup 
information sharing with any 
network or E-mail system 

5. Not! 

6. Analytical graphs to find 
trends in your data 

6. Not! 

7, Over 360 ©functions—more 
than any other spreadsheet 

7. Not! 

8. Integrated user interface 
builder to make spreadsheet 
development easy 

8. Not! 

9. Complete slide show 
capabilities built in, including 
light table sorting 

9. Not! 

10. Database forms that let you 
manage data without having pre¬ 
vious database experience 

10. Notf 


Shhhhh! Lotus has a secret they 
don’t want anyone to know. 
Quattro® Pro consistently ranks 
as the #1 spreadsheet in virtually 
every head-to-head comparison 
with both 1-2-3 and Excel. Take 
PC Week's September review 
where Quattro Pro beat 1-2-3 in 
four out of five categories. Or PC 
Magazine's annual customer satis¬ 
faction study where ‘"Lotus lost 
the crown for overall satisfaction 
to both the DOS and Windows 
versions of Quattro Pro . . 

Quattro Pro keeps winning 
because it has more power, more 
analysis tools, and is easier to 
learn and use. And now there 
are three brand new versions of 
Quattro Pro 5.0 (Windows, DOS, 
and Workgroup Edition) that are 
even better. The chart shows you 
how Quattro Pro’s Workgroup 
Edition offers you built-in capabil¬ 
ities not found in Lotus L2-3 for 
Windows Release 4. 


Now we’ll let you in on our little 
secret. We want every Lotus user to 
try Quattro Pro, so we are making 
incredible introductory offers on 


all new versions of Quattro Pro, 

Sorry, Lotus, the secret is out. 

r _ . o ■ tfkOE n 
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$4035 
-Ha‘to 

Quattro Pro 

Quattro Pro Introductory offer for 


Windows or DOS versions 


a 
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Borland 

Quattro Pro 


Quattro Pro 
Workgroup Edition 
Competitive Upgrade price 


i 

J 90-day, money-back guarantee! 

• See your dealer or cal now, 

1 180033G6464, ext 7872 

[In Canada call, 1-800-461 -3327J 


Borland 

Power made easy™ 


*Offer good forowncre erf Lotus 1-2-3 or Excel; QuiUiru Pro tiwuen; get an additioual $20 oft. Copyright © 1993 Borland International, Inc, All rights reserved. All Borland product names are trademarks of 
Borland Imematlnnal, Inc. Offer good in the United States and Canada only. All prices in LIS. dollars. Dealer prices may vary. Bi 6293 
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The DIGIS-486EL EDRAM System combine Intel's 
highest speed 486 microprocessors running at 25,33, 
50 or 66 MHz clock rates with up to 32 MBytes of 15 ns 
EDRAM with Quickcache™ to achieve the highest 
benchmarks of performance available. 


15 ns EDRAM With 
Quickcache™ 

The Mother board 
For DIGJS-486EL System 


Green Func tion 
Meet American E.P.A 
Energy Star Standards 


2xH hit XT slots 
6xl6bit ATxfots 

3x VESA 
VL- Bus shftx 

4N6 PGA CPU 
OverDrive 
socket Optional 



Green Celt 


EDRAM SIMM module 
OPTi 49SSLC Chipset 

EDRAM control logic 
4R6 PQFP CPU 


. Intel 486SX 25,33,486DX 25,33, 
486DX2 50 or 66MHz Microprocessor 

• Ready For Future Pentium™ Class CPU 
. Up To 32 MBytes Of 15 ns EDRAM 

With Quickcache™ 

• Ready For Demands Of Multitasking 
Operating Systems 

. 3 High Speed VESA VL-Bus I/O Slots 
. 8 ISA Bus I/O Slots 
. AMI BIOS 


EDRAM Main Memory 
Reduces Memory Size, 
Power, and Cost While 
Increasing System 
Performance 



8MB SIMM module 



DIGIS-486EL System 


4MB SIMM module 






























We Don’t Waste Cache 
With SRAM. Because 


We Add Quickcache™ 



Dramatic Performance 


Look for the 
Intel Inside® symbol 
on our quality 
computer systems 


The 486EL System running clock doubled at 50 MHz 


On the Board 


Improvements On All Applications 


(486DX2-50) even achieves better benchmark performance 



The Inlet In&itie Logo is a trademark ot inteE Corporation 


than a 486DX-50 microprocessor with a standard SRAM 
cache plus DRAM memory subsystem. 

So let Digicom help your next product to succeed. Call 
today for more information. 



DIGICOM 


EUROPE: 

DIGICOM 
EUROPE B. V. 

RIDDERPOORT 4, 

BG RIDDERKERK 
THE NETHERLANDS 
FAX: 31-1004-19015 
TEL 31.1804-11000 


ASIA-----, 

ANPRO INC. 

DIGICOM GROUP 

BFL NO. 2, LANE 235. 

PAQ-CH3AQ ROAD, 
HSlNTOOrV.TAlPB COUNTY, 
TAIWAN, ROC 
FAX. 800-2-917-0039 
TEL 886-2-917-0555 


LLSA- 

AMERICAN 
DIGICOM CORP. 

CALIFORNIA OFFICE: 

!233 MIDAS WAV 
SUNNWALE 
CAWW6U.SA 
FAX: 400-245-1584 
TEL 400-245-1580 
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Letters 


Personal Digital Assistants 

I read with interest and fascination the ex¬ 
cellent article on PDAs {“PDAs Arrive 
But Aren't Quite Here Yet," October 1993) 
written by Tom Halfhill, At the 
same time, I confess I was 
somewhat irritated by the ab¬ 
sence of any reference to Psion. 

Psion has manufactured and 
sold well over I million hand¬ 
held/palmtop computers, which 
is superior to many of the other 
companies you cited. 

One area of your comparison 
table where we strongly ally 
Hewlett-Packard is in the use 
of pen as an input device. It will be inter¬ 
esting to see which way the market jumps. 
Psion's view is that the pen is wholly in¬ 
appropriate as an input device in the con¬ 
sumer sector. Today's pen technology can¬ 
not deliver the level of performance or 
satisfaction that an “early majority" cus¬ 
tomer demands* We shall see* 

David Elder 
President, Psion, Inc. 

Concord, MA 

Our story war about PDAs and was not 
intended to be a general survey of widely 
known PDA-like devices. Of course , you 
may disag ree with our definition of a 
PDA. But we believe pens are already as 
good as miniature QWERTY keyboards 
for typical PDA functions—and pen in¬ 
terfaces are rapidly evolving, while key¬ 
boards are not. — Eds. 

I want to talk to my Newton. As a loyal 
Apple consumer, I bought a Mess age Pad 
only to take it back tw r o days later be¬ 
cause it failed to live up to the Sculley 
promise of an easy-to-ope rate, do-it-all 
assistant. Bui if Apple could merge the 
Intelligent architecture of handwriting 
recognition and communications with 
the voice recognition of Mac A Vs, Ld 
want to be put on the bet a-user list. Per¬ 
haps Apple could accomplish this by de¬ 
creasing the size of the DSP it uses for 
voice in Mac A Vs to fit in the Mes¬ 
sage Pad* Imagine picking up your New¬ 
ton and saying, “Newton, take a memo, 
blah, blah, blah* Newton, fax a memo to 
Mr. X.” If the MessagePad could accom¬ 
plish these commands wirelessly, it 
would be a true personal digital assis¬ 
tant. 

William Banee 

Norman, OK 



Visual Basic 

I really enjoyed your article “B ASIC Win¬ 
dows Programming” (October 1993). 
However, your inference that Visual Basic 
3.0 does not support Paradox 
tables is incorrect. I, too, spent 
many hours attempting to con¬ 
nect a Paradox table without 
success. The problem is a typo 
(or omission) in the provided 
documentation. The answer is 
in the VB.INI file under the “In¬ 
stallable I SAMs” section. The 
line that refers to Paradox tells 
you to enter the characters left 
of the equals sign as the con¬ 
nect property of the data control. You then 
simply follow the rest of the instructions, 
and your Paradox tables will work with 
Visual Basic 3,0 as described, 

Gregory K, Grieb 
Allentown, PA 


Keeping Time 

Michael Lombardi's article 
“Keeping Time on Your PC” 

(October 1993) was interesting, 
allhough I believe this quest for 
the most exacting universal 
time is only worthy of Don 
Quixote. I understand the need 
for precision, but I also under¬ 
stand the inherent relative na¬ 
ture of time, which is why I keep all the 
computers in time synchronization on my 
IBM LAN Server networks by running a 
REXX program on the domain controllers 
as an AT job. The nodes are brought into 
time synchronization when employees log 
on to the LAN. Because all applications 
are networked, employees cannot do any 
business-related work until they log on. 
As for my home computer, since 1 cannot 
watch TV and code at the same time, to 
give or lake a couple of minutes doesn't 
matter. 

Kenneth Reiss 
Passaic, NJ 


Worried 

In “The State of Multimedia” (October 
1993), Jerry Pournclle hit it right on the 
head when he said, “students will always 
be successful if you redefine success.” Un¬ 
fortunately, this isn't a problem that af¬ 
fects only multimedia usage in schools. 



It's affecting the core of our society, and 
Fm worried. 

Robert Plaza 
Houston, TX 


The Battle of the Software Bulge Continues 

I have a big 486 with many bells and whis¬ 
tles—including one of the best video cards, 
a caching disk controller, 8 MB of mem¬ 
ory—and I've run into a performance bar¬ 
rier. Quattro Pro for Windows crawls, 
WordPerfect for Windows will barely Fit 
(by itself), and Paradox for Windows 
crashes my machine. I almost threw my 
computer out the window when it took 12 
minutes for Excel 4,0 to add a single col¬ 
umn to one of my spreadsheets. 

Instead, 1 decided to ditch my software. 
I reinstalled old DOS favorites like Word¬ 
Perfect 5.1, Quattro Pro 4.0, SuperCalc, 
and the new Paradox 4.0. On a big 486, 
my applications fly, and 1 can still use 
Windows as a task switcher. 
My software may not have fan¬ 
cy features like DDE and OLE. 
But fm getting work done! 

Charles Ramcbaran 
North York, Ontario, Canada 


Fixes 

The November 1993 article 
“Get Your Kicks with Switched 
56” might be misleading about the com¬ 
patibility between ISDN and 2-wire Data¬ 
path. You can communicate among ISDN, 
Datapath, and Switched 56 4-wire services. 
At the equipment level, however, these 
technologies are not interchangeable. 

In “Ease of Use Is Relative” (October 
1993). we incorrectly identified the vendor 
of Pensil. The company is First Pen Sys~ 
terns, Inc., and Pensil is a native PenPoint 
object editor, not a C development tool* 

On page 222 of the October 1993 issue, 
Jerry Poumelle stated that the Chinon drive 
he purchased was made by Toshiba. How¬ 
ever, the entire line of Chinon CD-ROM 
drives has always been made (from design 
to manufacture) entirely by Chinon. ■ 

We want to hear from you Address correspon¬ 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lone, Peterborough, NH 03458; send BIX- 
mail do ' editors '; or send Internet Mail to let - 
ters^hyteph.byie.com. Letters may be edited , 
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You Can Play Around 
With Windows NT On Another 

Microprocessor. 
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Now Imagine Letting 
NT Fly On Alpha AXP 


You’re going to blaze some new trails with 
the mainframe power of Windows NT.™ 
Don’t compromise it. Run it on the fastest 
vehicle you can get—an Alpha AXP™ microprocessor. 
Choose from a family of fast server microprocessors 
with performance as high as 170 SPECInt, more 





than twice that of Pentium™ or PowerPC™—and 
priced to compete. Or choose from low-cost desktop 
PC microprocessors with prices that start below an 
i486.™ Alpha AXP runs Windows NT with thundering 
speed, as well as your 
existing DOSAA/indows™ 


ALPHA AXPs HIGHER PERFORMANCE 

Integer SPEtmarka 


...... DECchlp 2I0MA-275 

applications. And thatfe miiinm 


just the beginning of a 
long-term architecture 
based on a scalable 


DEfthlpHtlM -ISfi 
DKctiip 2106^166 


RISC design and standards like the PCI local bus. 
^ Available to any PC maker— from us now, and in 
1994 from our second source Mitsubishi Electric 
f ^ Corp. The decision with Windows NT is simple. 

On other microprocessors, it runs. On 
Alpha AXR it flies. Which way would you 
. rather cover new ground? Call your 

PC maker and ask about the Alpha AXP 
family. Or call us at 1-800-332-2717— 
and kick start your future. 
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News&Views 


WINDOWS 

Chicago Enters 
Beta Testing 

Early reports indicate that the next version of Windows is an evolutionary step up from 
Windows for Workgroups 3.11 


BY DAVE ANDREWS 


This month marks the tenth anniversary of the now- 
famous one-time commercial that Apple ran during the 
Super Bowl to introduce its new Macintosh computer to 
the world. Ten years later, Microsoft has entered beta 
testing on a new version of Windows (commonly referred 
to as Windows Chicago) that only now r catches up to fea¬ 
tures that have been present for years in the Mac OS. 


was expected to release the first 
development kits to program¬ 
mers who want to get an early 
start on developing Windows 
Chicago applications, (The ver¬ 
sion number has not been of¬ 
ficially decided on, although 
industry insiders say Microsoft 


will call it Windows 4.0,) This 
next version of Windows is not 
expected to ship until some¬ 
time during the first half of this 
year at the earliest. 

Microsoft will position Chi¬ 
cago as a universal client that 
will offer preemptive multi¬ 
tasking, plug-and-play identi¬ 
fication and configuration of 
system-board devices, the 
Win32s subsystem. Video for 
Windows, OLE 2.0, a new in¬ 
terface, the full MAPI (Mes¬ 
saging API) 1.0 subsystem, 
filenames longer than the '‘8.3'* 
format, and better integration 
with NetWare. The big ques¬ 
tion—Can the company do all 
this in art operating system 
targeted at a 386 or 486 sys¬ 
tem with as little as 4 MB of 
RAM?—will have to wait un¬ 
til the company releases this 
product. Furthermore, whether 
Chicago provides a dramatic 
improvement as a platform for 
running Windows 3.1 and DOS 
applications will also have to 
be determined later. 

"The bottom line is that a 
very large sei of services [now 
available in Windows NT] will 
be implemented in the next ver¬ 
sion of Windows," says Jeff 
Thiel, product manager of 
Windows marketing at Mi¬ 
crosoft, “But if you’re looking 
for a production application 
server, you’re probably going 
Lo want to use NT.” The design 


The market success of Win- 
dows 3,1 is undeniable: The 
Software Publishers Associa¬ 
tion says that in 1992, North 
American sales of Windows 
accounted for S1.93 billion, 
compared to the Mac’s $990 
million. Yet in terms of built- 
in support for networking and 
plug-and-play configuration, 
the Mac OS has often led 
where Windows eventually 
followed. The next version of 
Windows will attempt to rem¬ 
edy this situation, but it will 
find strong competition on the 
Intel architecture from TBM’s 
OS/2 2.1, which has been 
shipping since June 1993. 

In December, Microsoft 


WINDOWS/CHICAGO HIGHLIGHTS 


Pltlg-and-Piay: Chicago will include the Plug-and-Play BIOS, bringing the operating system closer to putting 
an end to the “DIP-switch blues” once and for all for users of new ISA cards. Supports automatic installation 
and configuration of add-on devices. Notebooks will automatically reconfigure themselves when removed from 
a docking station. Microsoft and IBM will likely cooperate on adding Plug-and-Play for Micro Channel cards 
under Windows. Plug-and-play EISA cards will also be supported. 

Preemptive: Microsoft says Win32 programs running in Chicago will be able to preemptively multitask, 
meaning a task can interrupt a task with a lower priority instead of waiting for the lower-priority task to finish. 

New Interface: Alpha testers report the File Manager and Program Manager are now combined and the new 
interface incorporates features of the Mac, OS/2, and X Window System. 

Win32S: Allows 32-bit applications to run on Windows 3.1 r Chicago, and Windows HT* 

MAPI 1.0: Originally slated for release in the third quarter of 1993. Allows replaceable directory service 
providers. 

Better networking: Built-in support for peer-to-peer networking. Better integration with NetWare, thanks to 
Microsoft's own NetWare redirector, a 32-bit protected-mode driver that reduces the conventional memory 
footprint Support for IPX lets Windows workstations communicate on either side of an IPX router. 

OLE 2.0 integration: OLE 2.0 programs will he able to pass information to the Windows shell, possibly allow¬ 
ing thumbnail images of documents. 

Enhanced-mode support only: No longer supports standard mode (won’t run on 286-based PCs). 

TAPI support: Better integration of Windows to the phone system. 
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point for Windows Chicago 
does indeed appear robust: Na¬ 
tive Win32 applications will be 
able to take advantage of the 
services that full-blown Win¬ 
dows NT applications can use, 
except for Unicode, security, 
and symmetric multiprocess¬ 
ing. Of course, Windows Chi¬ 
cago is specifically for the Intel 
80x86 platform as well, 

Thiel said that any services 
included in Windows Chicago 
that are not now included in 
Windows NT will be added to 
Microsoft’s portable 32-bit op¬ 
erating system. “Windows NT 
remains the full superset/’ 
Thiel says. “Any deviations 
from that are temporary/ 7 This 
means NT will soon get a new 
interface. The interface in Win¬ 
dows Chicago is much more 
Mac-like and combines the File 
Manager and Program Manag¬ 
er so that program groups ac¬ 
tually map to real directories. 

One indication of the strate¬ 
gic importance that Microsoft 
is placing on this next version 
of Windows is the way the 
company is conducting its beta 
testing. Unlike Windows NT, 
in which Microsoft conducted 
an open beta-test program, Mi¬ 
crosoft is being very discreet 
with this project, “NT was a 
different platform. We had to 
build some momentum behind 
it,” Thiel says. “Chicago is a 
very different situation. We 
have a huge installed base... we 
also have competition." 

Although Microsoft officials 
say you won't have to exit 
Windows to run DOS pro¬ 
grams, sources say the com¬ 
pany will sell the 32-bit ver¬ 
sion of DOS that will provide 
the foundation for Chicago as a 
stand-alone product. Many of 
the new features in Windows 
Chicago {e.g., the Video for 
Windows run time, Win32s, 
and OLE 2.0) are already here 
today. And Windows for Work¬ 
groups 3.11 has a 32-bit file 
system and 32-bit network card 
and transport drivers. 

Despite the revamped inter¬ 
face, it looks as though Win¬ 
dows Chicago represents a 
gradual evolution of an envi¬ 
ronment that will be judged in 
part by how well it competes 
with OS/2. 


INTEROPERABILITY 

Apple Provides PC on a Mac 


^^^pple has developed a 
board that offers the ulti¬ 
mate oxymoron of software 
and hardware: a Mac run¬ 
ning DOS programs. This 
feat is accomplished by 
placing a 25-MHz 486SX 
processor, a Chips 8l Tech¬ 
nologies BIOS, a VGA chip 
set, and some of Apple’s 
custom ASICs (application- 
specific ICs) on a 68040 
Processor Direct Slot plug¬ 
in board. The whole affair 
is dropped into a competi¬ 
tively priced Quadra 610, offering the best of 
both worlds on one system. 

The DOS card can have up to 32 MB of RAM 
on it, or it can share memory on the Mac’s main 
logic board. At bool time, the board is scanned 
for RAM. If none is found, a user-determined 
amount of RAM on the main logic board is ded¬ 
icated to the DOS environment. Hardware trans¬ 
ceivers in a custom ASIC on the DOS card han¬ 
dle the endian byte-swapping required by the 
different processor architectures. A memory 
controller in this ASIC functions to keep the ad¬ 
dress spaces of the two environments separate. 
Also, the Mac’s Super Drive is mapped as A by 
the system. The MSCDEX extension is provid¬ 
ed so that, on a Quadra with a built-in CD-ROM 
drive, DOS can access DOS CD-ROMs. 

The PDS board operates independently of the 
Mac so that DOS/Windows applications can run 
concurrently with the Mac OS. However, Apple 
has taken its integration skills to fuse the two 
systems into one easy-to-use whole. For exam¬ 
ple, selecting a printer via the Mac Chooser au¬ 
tomatically selects the same printer for the DOS 
environment, DOS print commands are inter¬ 
cepted by the Mac OS and routed to the select¬ 
ed printer. For example, say you have a Hewlett- 
Packard printer connected to your Mac. You 
select the HP printer driver from the Chooser. 
Under DOS, you print an HPGL (Hewlett- 
Packard Graphics Language) graphic. The 
HPGL commands are redirected to the HP driv¬ 
er, which sends them to the primer. Running 
CorelDraw under Windows? No problem: Select 
a PostScript printer from Lhe Chooser, switch 
back to CorelDraw, and print. For serial work, 
you can assign COM I to, say, the Mac’s modem 
port and COM2 to its printer port. 

Switching between the Mac and DOS envi¬ 
ronments is easy. With a single monitor on the 
Mac, you press a user-selectable hot-key se¬ 
quence, which toggles you from the Mac Desk¬ 
top to a DOS screen. Pressing the same key se¬ 
quence again swaps you back. If the Mac has 


two monitors, you can pick 
which monitor shows the 
Mac Desktop, while the 
other displays the DOS/ 
Windows environment. 
Support for 14- and 16-inch 
VGA and Super VGA mon¬ 
itors is provided. 

DOS Files are maintained 
inside a container File that 
has the structure and orga¬ 
nization of a DOS hard 
drive (a trick pioneered by 
Insignia Solutions 1 PC em¬ 
ulator). However, Apple lets 
you “mount" this File as a Mac volume that you 
can double-click on to open and examine DOS 
files and subdirectories (i.e., folders). DOS File 
extensions can be mapped to the appropriate 
Mac applications, such as ,XLS to Microsoft 
Excel and .DOC to Microsoft Word. With the 
file-extension mapping in place, double-clicking 
on a DOS File launches the corresponding Mac 
application. (Remember that many of today’s 
cross-platform applications use the same file 
format, so this little trick works transparently 
to the user.) Cutting and pasting between Win¬ 
dows and Mac applications is supported. 

You can configure the system to start DOS 
when the Mac boots or on user demand. When 
you shut the Mac down, the Mac OS checks to 
see if the DOS environment is active and will 
give you a warning to shut down DOS before 
proceeding. A single Control Panel lets you set 
up the DOS environment (e.g., its memory size 
and serial-port mapping). Not supported now 
are NetWare operations and Sound Blaster I/O. 

Apple sees several target audiences for this 
product. First, the home office, where multiple 
users have different platform needs (e.g., the 
kids using Macs at school, the parents using 
DOS at the office). Second, the small office, 
where folks don't have an expert to maintain 
their systems, and they don’t care to wrestle with 
the technology. At the same time, these folks 
might need to run several vertical DOS applica¬ 
tions. Finally, for training and education, where 
tight budgets require the most bang for the buck. 

The board will cost $500 without memory. 
MS-DOS 6,2 will be provided, along with util¬ 
ities like Double Space. A complete Quadra 610 
with a keyboard, a 14-inch monitor, 8 MB of 
RAM, a 160-MB hard drive, built-in Ethernet, 
and a DOS card should cost about $2000. Re¬ 
sellers might bundle Windows with the system. 
Ironically, the ability lo run DOS or Windows 
applications on the Mac may be the ultimate 
Trojan horse that gamers the Mac market share. 

—Tom Thompson 


Apple DOS Board 
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Custom ASIC 
handles byie- 
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Mac main logic board 


Apple's board handles the endian byte-swapping 
needed in the combined Intel/Motorola architecture. 
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The new HP DeskJet 310 printer. 

















optional. 


■"■Suggested US. list price-, tin Canada call" 1 -HilV!3iT7-30&7, 
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HEWLETT® 

PACKARD 


high-quality black 
& white or color wherever 
want to work. 

Hewlett-Packard presents the DeskJet 
print er that doesn’t require a desk. 

The HP DeskJet 310 is small and light 
enough to let you print anywhere. At, 
the office, at home or on the road. And 
it gives you sharp, 30(hdpi print quality, 
in black & white or color. 

The HP DeskJet 310 costs only $379f 
yet it comes loaded with 84 typeface, 
size and style combinations, along 
with a new lightweights multi-voltage 
power adapter. It prints port rait and 
landscape on plain paper, transpar¬ 
encies or labels, and it uses HP’s own 
inkjet technology for clear, crisp out¬ 
put at up to three pages per minute 

If that s not enough for you, a whole 
family of optional accessories is avail¬ 
able, including a color kit for just $49, 
and a multi-page sheet feeder tor easier 
desktop printing. 

HP lias managed to fit everything you 
could want into a Utile printer package. 
To see for yourself, look in the Yellow 
Pages, orcaJl 1-800-552-8500, Ext. 
7858 for tile name of the HP dealer 
nearest you I 


DeskJet Printers 
Make it happen. 







News & Views 


Buyers Flock to Better Notebook Displays 


On this chart, a StoreBoard ranking of the five top-selling portable PCs 
in units sold over a recent five-month period, a number of points 
are worth noting. First, it's a surprise that any system with a color ac¬ 
tive-matrix display would rank here at all, as does the Compaq LTE Lite 
4/25C. Second, our survey is a small sign that major system vendors 
on the PC side are overcoming supply problems. Compaq Is among 
these vendors, and the IBM ThinkPad 720C ranks in the top 10, al¬ 
though it Is not listed here. The presence of three PowerBooks In 
the top five is no surprise, given the runner-up Readers' Choice 
award BYTE readers gave this line last spring. Infocorp analyst Kim 
Brown estimates that 2 million notebooks with dual-scan, passive-ma¬ 
trix displays will ship in the coming year—one of them, the Contura, 


already leads the pack in sales. Passive-matrix screens should find 
continued competition from active-matrix screens. A report by Frost 
& Sullivan, noting that in June 1993 the U*S. Department of Commerce 
ended tariffs on imported active-matrix screens, predicts lower prices 
for active-matrix screens and fewer backlogs. 

Prices given are estimated street prices. For Apple, they range ac¬ 
cording to configuration. The “Possible features...” column repre¬ 
sents BYTE editors 7 most reasonable presumptions as to what the next 
generation of these systems might offer, based on established vendor 
patterns and market pressures. (StoreBoard ranking information cour¬ 
tesy of Computer Intelligence-lnfocorp of Santa Clara, California.} 

—Ed Perratore 


Product 

Basic features 

Introduction 

date 

Introductory 
price range 

Current price 
range 

Notable features 

Possible features of 
succeeding-generation model 

Compaq Contura 4/25 

486SL-25 CPU, dual- 

3/8/93 

$1999 

Same 

Hibernation, auto- 

4865L-33 CPU, EasyPoint 



Apple Macintosh 
RoverBook 180 



Apple Macintosh 
PowerBook 160 

i 



Compaq LTE Lite 4/25C 



scan monochrome VGA 
passive-matrix display, 

4 MB of RAM, 120- or 
209-.MB hard disk 


Motorola 68030-33 
CPU, active-matrix 
gray-scale display, 4 
MB of RAM, 80-or 120- 
MB hard disk 


Motorola 68030-25 
CPU; STN gray-scale 
display; 4 MB of RAM; 
40- r 80-, or 120-MB 
hard disk 


4865L-25 CPU, active- 
matrix color, 209-MB 
hard disk 


(120 MB) 

$2299 
(200 MB) 


shutdown on low 
battery, fax modem, 
cellular data hookup 
to Motorola or Nokia 
phones, three-year 
warranty 


10/19/92 $4109-84469 $2479-$2969 


10/19/92 


$2429-$3149 


Model 165: 
$1869—$2449 


8-btt Apple Sound 
Chip, security slot 
for third-party 
locking devices, 
two-level keyboard 
tilt adjust, disability 
access, 68882-33 
math coprocessor 


Same as Model 180 
minus math 
coprocessor 


built-in trackball, active-matrix 
display standard, improved 
docking station capabilities 


Modular system design, 
PCMCIA slots, rumored low- 
voltage Motorola 66040 CPU 


Next-generation model Is 
PowerBook 165. with 33-MHz 
68030 


11/9/92 


Apple Macintosh 
PowerBook Duo 230 



Motorola 68030-33 
CPU, STN gray-scale 
display, 4 MB of RAM, 
80- Or 120-MS hard disk 


2/9/93 


$4099 
(120 MB) 

$4399 
(209 MB) 


$3219 


Same 


Standby up to 80 
hours, hardware/ 
software security, 
hot keys for system 
functions, three-year 
warranty 


$1969-$3179 


RAM capacity of 24 
MB, 4.2-pound 
weight, Duo 
Mini Dock option, up 
to 4',4 hours of 
battery life 


Decreased weight, 
multimedia features, 
improved APM, greater 
telecommunication options 


Modular models, PCMCIA 
slots, and low-voltage 
Motorola 68040 CPU, or 
even PowerPC 603 
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Its time for a truly objective discussion about 
application development, IBM’s System Object 
Model (SOM) (currently shipping with OS/2® 2,1) 
is a language-neutral mechanism for H 

developing object-oriented class 

libraries* Together with our new H 

IBM SOMobjects™ Developer Toolkit, 
you can write apps faster and 
more efficiently than ever before. 

SOMobjects tools let you take full advantage 
of the object-structured protocol of SOM—applications 
can access and use objects and object definitions regardless 
of what programming language created them. Now reuse is a 
reality. Instead of recompiling apps due to implementation ^ 
changes, just reuse the objects. That saves time and M 


The object of SOMobjects 


Distributed object support— allows objects to be 
distributed over entire networks, 

Upward binary compatibility— object modifica¬ 
tion without application recompilation. 

Language-neutrality—I DL compiler allows 
objects to be used by different programming 
languages* 

Replication frameworks —makes copies of a 
single object available to multiple clients. 

Multiple platforms— available for OS/2 and 
AIX/ 6000 . 


IBM and OS/2 are registered trademarks and AIX/6000 and SOMobjects are trademarks of 
International Business Machines Corporation. All olher products ane trademarks of registered 
trademarks ot iheir respective companies. ©1993 IBM Cerp. 
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News & Views 


DISPLAY TECHNOLOGY 

Competition for Active Matrix 



SI Diamond's FED uses a diamond coating, which is inexpensive to manufacture, for the field-emitter surface, unlike more 
conventional metal field emitters. The company claims that because of its physical properties (in particular, non conductivity), 
diamond is a superior field emitter and eliminates the need for insulators and resistors. 


rhe 1990s may be the de¬ 
cade of mobile computing, but 
so far, computing “anywhere, 
anytime” has been limited by 
LCDs that don’t provide 
enough contrast for use in a 
wide variety of lighting condi¬ 
tions, even with power-con¬ 
suming backlighting. In addi¬ 
tion, LCDs are temperature- 
sensitive, requiring warm-up 
time and providing slow re¬ 
sponse in cold temperatures. 

One of the most promising 
technologies to solve some of 
these problems is die cold-cath¬ 
ode FED (field-emission dis¬ 
play). BYTE covered cold- 
cathode FEDs a while back 
(see “LCDs and Beyond,” Feb¬ 
ruary 1991 BYTE). At that 
time, the forecast was for work¬ 
ing products to come out in 
about two years. Almost three 
years have passed and there are 
still no commercial FEDs, but 
1994 may finally be the year, 
as several projects are under 
way to develop them. 

Cold-cathode FEDs operate 
on the same principle as the 
CRT, but rather than using a 
bulky high-voltage electron 
gun, FEDs use an array of low- 
voltage electron emitters to ex¬ 
cite light-emitting phosphors 
that illuminate the screen. 

Cold-cathode FEDs produce 
far brighter contrast displays 
than LCDs, are insensitive to 
temperature, and consume sub¬ 
stantially less power than back¬ 
lit LCDs such as active- and 
passive-matrix displays (a 10- 
inch full-color FED would 
consume less than 5 W of 
power). 

Three companies in the U.S. 
are working on cold-cathode 
FEDs, In addition, a French 
company, Pixel International, 
has demonstrated a 6-inch pro¬ 
totype cold-cathode FED. 

A small company in Hous¬ 
ton, Texas, SI Diamond, is 


working on an FED using a di¬ 
amond coating for the field- 
emitter surface, unlike more 
conventional metal field emit¬ 
ters (see “SI Diamond’s Ar¬ 
chitecture”). 

The company’s design does 
not call for traditional, expen¬ 
sive diamonds, however, in¬ 
stead, the diamond material 
will be manufactured through a 
process in which a high-inten- 
sity laser transforms graphite 
(Le., soft carbon) into diamond. 

SI Diamond is working with 
Microelectronics and Comput¬ 
er Technology (Austin, TX) to 
develop the FED. The compa¬ 
ny hopes to have a 1- by 1 -inch 


prototype display early this 
year and 6-inch and larger dis¬ 
plays later on. 

The other companies work¬ 
ing on FEDs in the U.S. are 
Micron Display Technology 
of Boise, Idaho, and Silicon 
Video of Cupertino, Califor¬ 
nia. Silicon Video has sonic 
former employees of Coloray, 
which, before it went out of 
business, was the primary de¬ 
veloper of FEDs in this coun¬ 
try. Micron is working on a 
metallic-emitter design, while 
Silicon Video would not dis¬ 
close the nature of its design. 
Silicon Video’s Bob Dubak 
said, the current crop of com¬ 


petitors’ FED prototypes re¬ 
quire expensive drivers for 
switching voltages on and off 
and also suffer from non- 
unifonnity in the displayed im¬ 
age. Dubak says that Silicon 
Video is working on lowering 
switching voltages to 50 or 60 
V rather than 250 V, which is 
the minimum in other designs. 

In any case, wc should be 
seeing some prototypes from 
aU three companies this year. 
Says David Mentley of Stan¬ 
ford Resources, a display con¬ 
sulting firm in San Jose, Cali¬ 
fornia, FEDs “can put pressure 
on active-matrix displays.” 

—Nicholas Baran 
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MANAGER 


S even years of experience in developing powerful SCSI software, a commitment to our 
customers’ needs and our all-in-one philosophy have made us a leader in SCSI software 
products. By listening to your needs, we have created a complete solution that has the 
power to meet the demands of MIS managers now and in the future. New CorelSCSf Network 
Manager is the best way to connect CD-ROM, WORM, rewritable and multifunction optical 
drives and jukeboxes to your NetWare 1 file server, and features: 



High Performance CD-ROM Server Software 

Core ISCSI Network Manager includes 
optimized CD-ROM Server software with 
caching to give industry-leading performance. 
Also includes support for multi-session and 
Kodak Photo CD formats, as well as device 
drivers for the Pioneer multi-disc unit. 


S«cw 


fit}’' 


RAID Levels 4 


and 5 Software 


Co re I SCSI Network Manager also includes 
Core IRA IDf which allows users to customize 
RAID level 4 and 5 arrays with any supported 
AS PI-compatible SCSI controllers) and 3 or 
more SCSI 
hard drives. 

Status screens 
allow the 
system 

administrator 
to easily 

troubleshoot any potential problems . 
CorelRAID lets users build arrays that 
provide high fault tolerance while improving 
performance. With CorelRAID there is no 
down time . By using hot-swap or hot-standby 
features , server down¬ 
time is eliminated. 


Ihr Hoftvari SqIuiwh far /Jute StcuriiyF 
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amn. SCSI! 

APPROVED 
PRO DUCT 


CorelSCSI works with hundreds of 
leading manufacturers' SCSI devices, 
Corel ensures this with our in-house 
Core ISCSI Product Certification 
Program. Our listing of supported 
devices is updated monthly and is 
available through our fas back system, 
BBS, and customer service department. 


For upgrade information or to order, call Corel: ext. 2 8 

1 - 800 - 772-6735 


OEM Sales [613) 720-0026 ext.1051 


CoP« cit * ! 

Advanced Jukebox Support 

Users will find increased storage capacities 
and enhanced performance as CorelSCSI 
Network Manager transparently integrates 
optical jukeboxes with NetWare file servers. 



Co»oP 


flti 


biW ! 


Compatible with Leading Host Adapters 

CorelSCSI Network Manager includes ASP / 
Managers for Always Technology, Future 
Domain, and DPT, and supports a variety of 
host adapters including various mode Is from: 


jrfdk fS ™ « 

— 
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Stereoscopic 
glasses for 

Get the best 
graphics on 

Roomy enough 
for two cards. 
ATM'FDDI, 

^5* Pipe in 

Higher quality? 

Zoom ideas 

I?i e way 
this puppy 
reacts to 

MAC- 
compatible. 
Talk to any¬ 

Don't 

forget -3®^ 

an even more 

the planet 

and for video 

video from 

\bugotit 

around pur 

a Silicon 

thing from 

virtually 

with up to 19? 

out. Print 

VHS, Laser¬ 

Including Hi-8. 

office, building, 

Graphics 

modems to 

printing and 

realistic 

1280x1024 

to video ♦ 

disc, etc. 

The system also 

or campus at 

mouse h 

midi to your 

all that. 

3D look. 

monitors . 

GIO 

COMPOSITE 

supports PAL. 

high-speed. 

startling. 

digitizer. 

Indy didn't 

STEREIIVIEIN 

MONITOR 

EXPANDABILITY 

VIDEO IN 

S VIDEO IN 

ETHERNET All 

MOUSE 

DUAL SERIAL 

PARALLEL 



$ ©// 
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HEADPHONES 

MICROPHONE 

ANALDC 

ANALOG 

DIGITAL 

INDTCAM™ PORT 

ISDN ^ 

ETHERNET 

KEYBOARD 

SCSIII 

Slip 'em 

Add a ^ 

STEREO IN 

STEREO OUT 

STEREO IN: Oil 

For the digital 

Two 64Kbit 

1 DBASE T 

The 101- 

External disk 

on and 

voice- 3 

fan up 

Amplify 

Record and 

IndyCam color 

channels. 

A twisted-pair 

Keyboard 

and tape drives , 

play to 

note to your 

presenta¬ 

pur creations. 

playback 

video camera. 

Network with 

connection to 

isPSr 

CMOM, 

your de¬ 

model or 

tions with 

Your des ign 

CD-quallty 

Meet face-to- 

the factory 

share r deliver, 

compatible, 

scanners, Photo 

partment's 

content. 

drawing. 

musk t 
effects , 
k audio 
samples. 

review will 

blow them 

away. 

sound L 

Sweet. 

face without 
using pur 
feet Or send 
video-mail. 

Anwi the block 

or a continent 

away. 

or just play 
with ideas , 

just like the 

mouse. 

CD" printers, 
plotters, pu 
name it! 


x 

5 
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Motif” 1 2 . © 1993 Silicon Graphics, Inc Indigo is a registered trademarK and Indy is a trademark of Silicon Graphics, Inc All ofrier trademarks, neg^5tgf1ed and unregistered, are properties of their respective headers. 
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Introducing INDY "from Silicon Graphics. 

Welcome to Indy, the world processor, collaborate with the power of a 

The newest Indigo ®. The most 100MHz MIPS ® R400(P 64-bit 


affordable. And the first 
computer with its own 
digital color camera. 

The intuitive user 
interface is a pleasure 
zone. Capture, create, 
communicate, and 




RISC processor. Now you 
can show the whole world 
exactly what you're 
thinking. Want one? 

Fax to 415-940-4343, 
Department B 22 for 
the cool brochure. 


rr^T>y 


SiliconGraphics 

Computer Systems 


The Indy workstation includes all the features above, plus: 16MB of RAM (expandable to 256MB); digital IndyCam™ color camera; microphone: 3 juggling balls: B-bit graphics w/ Vlrtuah24 






























News & Views 


BUSINESS SOFTWARE 

Graphics Gets Down to Basics 






Give the people what they 
need. That's Ihc philosophy be¬ 
hind several new Windows 
drawing programs designed for 
people whose artistic capabili¬ 
ties are nil t yet who still need to 
quickly create professional- 
looking diagrams and charts. 
You won’t find some of the 
high-end features (e.g., support 
tor Bezier curves, gradient tills, 
or special text effects) in 
ShapeWare's Visio 2.0 or Mi- 
crografx’s SnapGrafx that you 
find in free-form, professional 
drawing programs* Instead, 
these programs are for business 
users who ate often called on to 
create network diagrams, flow¬ 
charts, project time lines, and 
organizational charts for in- 


Along with its high-*™! CAB features, AutoSketch 
includes predesigned templates. 

corporation into reports or pre¬ 
sentations. 

'To a large degree, the target 
users of Visio 2.0 arc quite dif¬ 
ferent than those of Corel- 
Draw,” says Morgan Brown, 

Visio product manager* noting 
that with a professional draw¬ 
ing program, you’re more like¬ 
ly to create unique artwork or 
designs. “Visio is a program 
tliat helps you quickly draw the 
basic types of drawings that are 
used in a company. Prepress 
color processing is not some¬ 
thing our target users are go¬ 
ing to do,” he says. 


help in speeding 
the process along. 
You can use ei¬ 
ther of these pro¬ 
grams to create 
respectable draw- 
ings in just 5 
minutes* 

While the two 
programs were 
developed to ful¬ 
fill the need for 


This diagram of a sports play was made in 3 minutes in 
SnapGrafx* Once the first player was placed and sized, 
every new player selected from the template sized itself 
accordingly. 


Both Visio and SnapGrafx 
use templates to jump-start 
you into the graphics creation 
process. Instead of having to 
create and link the 
arrows, symbols, 
and Lext boxes that 
you will use in an 
organizational chart 
or network diagram, 
the templates do 
much of that work 
for you. Each tem¬ 
plate provides a li¬ 
brary of predrawn 
shapes and a frame¬ 
work for perform¬ 
ing a specific task 
so that objects in¬ 
teract as you would 
expect them to. For example, 
in the creation of a flowchart, 
when you move a 
box, the link 
moves with it: 
when you select 
a shape and begin 
typing, the text is 
automatically in¬ 
serted. Although 
these hand-hold¬ 
ing features are 
not as dazzling as 
those that you 
might find in a 
24-bit color paint 
program, they 


quick-and-elean 
graphics, Visio 
2*0 is more ex¬ 
tendable than 
SnapGrafx. Visio 
2.0 is an OLE 2.0 object and 
a container that also 
supports OLE 2*0 
automation. In addi¬ 
tion, Shape Ware has 
developed a catalog of 
optional symbol li¬ 
braries for specific in¬ 
dustries or themes. 
However, because of 
SnapGrafx’s template 
gallery, which shows 
up each time you start 
the program, Snap¬ 
Grafx makes it easier 
for you to get started 
on your drawing. 

Gordon Sellers, 
product manager for 
SnapGrafx, says Micrografx 
designed the program to appeal 
to everyone in a business, from 


IfitdliDraw 2.0, expected to ship in December, will ship with 
general and dedicated templates for constructing diagrams, 
such as tlits network chart. 


administrators to the company 
president. “There is a huge 
group of people [in business] 
out there who have very spe¬ 
cific needs.” he says. He said 
that although suites of applica¬ 
tions are a great way for com¬ 
panies to buy their spreadsheet, 
database, word processor, mail, 
and presentation programs, 
these packages don’t suffi¬ 
ciently address all the common 
business graphics needs. 

Other companies have no¬ 
ticed this untapped market as 
well. Auto Desk’s AutoSketch 
2.0, a 2-D CAD program for 
creating technical illustrations. 


This recycling symbol was created in Visio 2*0 in 
about 20 minutes. The predrawn arrows were 
modified using the line tool and fragment command 
and then rotated using the rotation tool. The 
program's grid helped in aligning the arrows. 


also includes predesigned tem¬ 
plates to minimize repetitive 
tasks. Intel I i Draw 2.0, Aldus’s 
full-featured drawing program 
for the Mac and Windows, of¬ 
fers predefined templates and 
collections of smart objects. 
Microsoft has acknowledged 
that a number of people use 
presentation programs to cre¬ 
ate organizational charts* The 
company is including a special 
version of Banner Blue’s Org 
Plus as a standard feature in 
PowerPoint 4.0 for Windows, 
which is expected to ship this 
month. 

—Dave Andrews 
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PREPARE TO LOOK AT 
PROJECT MANAGEMENT 



Introducing Project 
Scheduler 6 for Windows." 
Easy-to-use project 
management software 
with the advanced features 
you’ve been missing. 

Now you can easily analyze and 
report rapidly changing schedules 
and resource availability with 
greater accuracy and speed. 

Sophisticated model¬ 
ing features like the 
Advanced Resource 
Tracking Spreadsheet 
(ARTS™) make Project. 

Scheduler 6 the only 
Windows-based 
product to let you 
enter and evaluate 


resource costs and usage on a 
penod by penod basis. Performing 
multiple "what-lf 1 scenarios is 
also a breeze with its ability to do 
multiple undo/redos in seconds. 

You can manage multiple 
projects from a single resource base 
and rearrange activity information 
by function (WBS), organization 
(OBS) or resource (skill codes) - 
making it easy to view and present 
data in the most meaningful way. 
And with Project Scheduler 6 s 
unique ability to build 
an ODBC project 
I repository, 
spreadsheet and 
database users from 
other departments 
can access and 
update project data 
for added efficiency. 



c 

1 

f 

V 

I 


ViT 

Project Scheduler 6 
lets you build standard - 
ized screens and reports 
for consistency across 
your entire organization, 
or create custom formats 
on the fly for ultimate 
flexibility and Impact. 

Our object-oriented 
report writer offers out¬ 
standing layout versatility 
not usually found in 
project management 
software. It allows you to select 
and precisely place data fields, 
change fonts on-screen, and even 
incorporate colorful logos for 
sensational-looking reports. 

All of our software comes with 
free telephone support that won't 
keep you waiting in an electronic 
queue and includes access to 


Soft® 131 ® 


the project management 
experts who developed 
the entire Project 
\ Scheduler series of 
multi-platform 
software. Setter also 
offers the most, 
comprehensive 
training and consult¬ 
ing programs in the 
industry. 

If you're looking for 
project management 
software that offers both powerful 
features and true ease-of-use r then 
take a closer look at the new Project 
Scheduler 6 for Windows today! 


Before you make a project 
management software 
decision, call for this free 
executive summary. 

Call 415-570-7700 



© 1993, Scitor Corporation. 393 Vintage Park Drive, Suite 140, Foster City, CA 94404 Tel 415-570-7700. In Canada r cafi905-840-5493-In France, cat! (1) 4339 44 37. in Germany, cali069-6668025 
Project Scheduler 6, APTS, and the Scitor name are trademarks of Scitor Corporation. Windows is a trademark of Microsoft Carp. 













For the best 
in electronic forms, 
this choice is easy. 


click here 
to let it ride 
on your e-mail 
or messaging 
system. 


any of 
22 drawing tools 
to create your 
form. 


^^^he electronic 
signature lets 
you tamperseal 
the data on 
your form. 



Import or 
create your logo. 
Then store it 
in the object 
library to use 
over and over. 


□ 


120 

spreadsheet 
functions 
at its disposal, 
WordPerfect 
In Forms will 
calculate the 
total . And then 
decide where 
to route the 
form for proper 
authorization. 



WORDPERFECT US A REGISTERED TRADEMARK Of WORDPERFECT CORPORATION WITHIN THE UNITED STATES AND OTHER COUNTRIES, ALL OTHER 


You’ve decided to streamline and cut costs with an your forms look and act exactly the way you want 

electronic forms package. But which package should them to. And with design tools that let you get up and 

you choose? * First, look for one that’s easy to manage. running right away. • Second, look for the one that will 

With graphics and spreadsheet capabilities, to make get you the most out of your databases. That will let 



























































For the easiest 
in multiple database access, 
this choice is best. 



W OftdWlda Business*^ 
ZOO Varied St 11th Roar 
NewMirt, NV 10014 


WnrdPeriect InForms Filler 


I 

. SigntrtUtn 


up your 
vendor address 
from dBase , \ 

and your billing 
address from 
Oracle , 


imultane - 
ously update any 
of 19 popular ^ 
database pro¬ 
grams with your 
sales order , 
manufacturing 
or shipping 
information. 


^Automatically 
update your 
Sybase SQL 
inventory 
database. 


current 
backorders 
from this vendor? 
Query your 
Paradox data¬ 
base in plain 
English or by 
example and get 
a custom report. 
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BUSINESS SYSTEMS 
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■1 Broadway 
erricajo, il mm 


WMUWO Busina SySfems 
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you access, update or query multiple databases from a 
single form, • Now that you know what you're looking 
for, the best choice is easy: WordPerfect" litForms. No 
electronic forms package is easier to handle and supports 


nearly as many databases (19 of the most popular). 
Take a look at the next generation in electronic forms. 
Cali (800)526-4806 for a FREE WordPerfect Informs 
demo disk, or (801) 225-4414 to download from our BBS. 

TWordPerfect 

Informs 
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PROGRAMMING 


A Giant Leap for Borland C++, 
a Small Step Past Visual C++ 


w 


hen Borland C++ for 
Windows 4,0 makes its debut, 
it will be die best Windows de¬ 
velopment system on the plan¬ 
et—but just by a hair, BCW 
4.0 inherits and improves on 
the best features of its prede¬ 
cessor, its OS/2 sibling, and 
arch rival Visual C++ to cre¬ 
ate an unsurpassed environ¬ 
ment for building 16- and 32- 
bit Windows applications. But 
white the innovations are great, 
the end result is a tool that’s 
only marginally better than Vi¬ 
sual C++. Also, given the sim¬ 
itar capabilities and great com¬ 
plexity of both packages, the 
advancements in BCW 4.0 will 
prove a boon primarily to those 
already committed to Borland 
C++ and OWL (Ohject Win¬ 
dows Library) development. 

The most obvious enhance¬ 
ments to BCW 4,0 are Experts, 
high-level, rapid application- 
development utilities that are 
similar to the Wizards of Visu¬ 
al C++. The AppExpert gener¬ 
ates a complete framework for 
an OWL-based application (or 
DLL) given only a few selec¬ 
tions in a small set of dialog 
boxes. The resulting application 
can be incredibly sophisticat¬ 
ed, optionally including a 
ready-to-run MDl (Multiple 
Document [interface), a tool¬ 
bar, a statas line, print previews, 
and built-in help. 

The ClassExpert is a com¬ 
bination browser and editor that 
works with AppExpert appli¬ 
cations, letting you quickly de¬ 
rive new classes from OWL’s 
comprehensive set and easily 
define new member functions. 
The ClassExpert is fully inte¬ 
grated with Borland's Resource 
Workshop, so deriving a new 


class from OWL's TDialog 
instantly pops you into the 
resource editor, where you 
build the dialog-box template. 
Changes you make in the re¬ 
source editor are reflected in 
the source files you edit within 
the ClassExpert, 

Underlying the Expert tech¬ 
nology is OWL 2.0, a heavily 
revamped version of Borland's 
liigh-tevel class library. OWL 
2.0 adds Doc/View support, 
VBX control classes, and a 
host of new high-level classes 
(e.g., print and print preview). 
But OWL's most significant 
change is that it no longer re¬ 
quires the Borland-specific dy¬ 
namic-dispatch virtual tables 
that formed the heart of OWL 
1.0. That makes OWL 2.0 po¬ 
tentially portable to any C++ 
compiler and opens the door 
for OWL on platforms beyond 
Windows, making it an attrac¬ 
tive target for those huilding 
cross-platform applications. 
OWL's first step outside Win¬ 
dows will be to Novell's App- 
Ware Foundation, a move that 


shim Id be realized 
by this summer. 

Compared to 
other Windows 
C++ implementa¬ 
tions, BCW 4.Q*s 
compiler is the 
most advanced. It 
supports the most 
recent recom¬ 
mendations of the 
ANSI C++ com¬ 
mittee. New lan¬ 
guage features in 
BCW 4.0 include 
ANSI C++ exceptions and 
string classes, and run-time 
type information support. 

BCW 4,0 targets both 
Win 16 and Win32, includes 
Win32s, and can run (minus 
the IDE) on Windows NT, For 
the moment, it betters Visual 
C++ 1.0 with more advanced 
C++ features and a slightly bel¬ 
ter IDE; it also nicely fills the 
gap between the 16-bit and 
NT-hosted 32-bii versions of 
Visual C++. But its real chal¬ 
lenge will come when Mi¬ 
crosoft fills that gap on its own 



O Hie new ClassExpert is an integrated browsing and editing 
tool that tots you rapidly develop new classes in 
applications built with AppExpert. 

© Borland's improved class browser filters class members 
to let yov view large classes more easily, 

€> This editor window is part of ClassExpert, but it's inherited 
from the full IDE editor, which includes new capabilities 
like Brief and Epsilon emulation. 

O BCW 4-G's project manager handles shared code 
resources (source tools) and outclasses the project 
support provided by Visual C++. 

© Borland's superior Resource Workshop improves with 
added resource previews and thorough integration with 
ClassExpert. 


with Visual C++ 1.5, which 
will include Microsoft Foun¬ 
dation Classes 2.5 and its at¬ 
tendant high-level ODBC 
(Open Database Connectivity) 
and OLE 2.0 classes. At that 
point, OWL's potential as a 
GUI-independent platform may 
be the only quality that really 
sets BCW 4.0 apart. 

—Steve Apiki 

Borland C+ + 4JK $499. Bor¬ 
land International, Inc „ P.O. 
Box 660001, Scons Valley , CA 
95067, (408) 431-1000. 


LAPLINK CUTS THE CABLE 


Traveling Software and National Semiconductor have developed a 
wireless product that uses radio-transmission technology and intelli¬ 
gent software to let you automatically connect two computers and 
synchronize their files before you’ve even taken off your coat. Called 
LapLink Wireless with AirShare, the hardware/software package lets 
you link portable and desktop PCs without having to physically connect 
them. 

Due to the package’s on-connect option, you can configure the Air* 
Share software to automatically begin synchronizing files at speeds of 
115 Kbps once you walk within the range [about 30 feet indoors! of the 
target PC. Thus, you can begin sharing files simply by walking near the 
target computer. You can also use the package to print documents di¬ 
rectly from your portable to a local or network printer. 

LapLink Wireless includes two AirShare radio modules that weigh 
about 3 ounces each. The package is slated to ship in the first quar¬ 
ter and will cost $299.95. —Dave Andrews 



LapLink Wireless with AirShare, which 
has a range of about 30 feet indoors, 
lets Thy* computers automatically 
synchronize and share files using a 
wireless radio connection. 


32 BYTE JANUARY 1994 























































EXTRAMATH FOR WINDOWS 

Function calculation for Windows is a useful 
tool for the analysis of malheEtialical 
functions. The programme allows the 
plotting of fractions* the calculation and 
plotting of second differential and primitive 
functions {maxima, minima, flex points and 
zeroes), the calculation of limits* defined 
integral functions and more. 

MS-DOS english version at 39$ 
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YOUR DISK 

The most comprehensive software I'm the filing 
of IPs, cassettes and CDs, will! the possibility to 
insert lyncs and comments nr single tracks. 
Other potable fields are: .author, genre, support* 
length, etc. There is a very powerful search 
inode, which can be- cross related belween the 
various items on file or even for a single word of 
a period. A very interesting function is the one 
which allows the printing i>f cassette sleeves. 
MS-DOS English version at 29$ 


TOTAL DIARY II 

Conceived as a memo for phone numbers, 
birthdays, appointments* etc. It is possible to 
view the monthly situation as a complete 
picture, as well as single days in detail, in 
order to write down appointments, notes, 
phone calls and much more. The programme 
also includes a calculator, a telephone 
director and a note block with search 
function on the text. 

MS-DOS cnglish version ul 39$ 
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EXTRACAD II 

A powerful and flexible two-dimensioiial 
computer-assisted design programme with 
professional performance. As well as 
covering all manual design techniques, thanks 
to the speed and case of design given by the 
programme interface* EXTRACAD II allows 
the execution of mechanical architectural, 
chemical, electronic and civil design, as well 
as many others, 

MS-DOS English version at 69$ 


SQUARE WORLDS 

A very amusing game with which to explore 
dozens of different worlds! SQUARE 

WORLDS is a pmdc arcade game which 
requires quick reflexes allied to foresight. The 
end of the- game is to colour all the squares of a 
chess board, with a lime limit of two minutes. 
All this is managed by excel tent-three 
dimensional graphics with ray-tracing 
background. It support the Sound Blaster card. 
MS-DOS English version at 29$ 


YOUR BOOKS 

To catalogue your hooks and reorganise 

S ir library. 

e programme allows the inclusion of 
hook data, such as: Nile, author, publisher, 
year, genre, stoops is t comments, etc. It also 
permits research on all fields. 

The prim section is selectable bulb for 
single files and for tables. It is also 
possible to prim labels, 

MS-DOS english version at 29$ 


COMPUDIET O 

According to personal data rind daily phisical 
atlivilics, COMPUDIET II proposes the correct 
diet to follow in order to Jose or gain weight. It is 
possible lo choose between five diftcreni 
alimentary regimes, in ordef lo divide calory intake, 
according to individual needs, between breakfast, 
lunch and supper. The diet will then he displayed on 
video jind primed as a hard copy, complete with 
suggested menus and possible options 
MS-DOS English version at 39$ 


EXTRAWORD 

A word processes which can handle up to 
nine, documents el the same time* each 
one associated lo tot uwn window. 
EXTRAWORD is* a powerful tool for the 
rapid creation of documents of any 
length. Thanks to am inner English 
diction ary containing over 100*000 terms, 
a spelling control function is also 
available. 

MS-DOS english version at 49$ 


PHYSICS SIMULATION FOR WINDOWS 

An excellent programme for physics studies,* 
divided in Experiments, Diclbrtary and Test 
In lire fitst mt it is possible to simulate 
physical models (with the possibility of 
altering boundary cumlitionsi) with result 
display both on video ami on paper. The 
Dictionary functions allow easy search of the 
laws of kinematics. Finally, ii is possible to 
undergo easy tests for self evaluation, 
MS-DOS english version ut 29$ 


YOUR VIDEOS 

The most comprehensive programme for 
the filing of films and vidcocassciies. 
It is possible to insert data such as: title, 
support, length, nationality, director, 
writers, characters, actors* awards, plot and 
comment, critic and public judgement. 
Particularly interesting is the function 
which allows the printing of labels for 
cassettes 

MS-DOS English version at 29$ 


CREATIVE COMPUTER 

A simple .red powerful programme fur the 
creation of banners, WineM cards and 
letterheads on VGA graphics. It allows the 
inclusion of Pcx formal pages, It has a 
whole array of fonts us well as design 
elements, such as ellipses, lines and 
rectengles, All objects on the design sheet can 
he cut. copied and pasted hy means of the 
appropriate Amclions. 

MS-DOS english version at 39$ 


GIOTTO VGA II 

A programme* for the creation and 
editing of Pcx iurinal images. 

It is possible to operate both Tree 
hand" and hy using fines, quadrangles* 
ellipses, etc. 

Very useful is the zoom* which gives 
both the normal size and the blown up 
image as the same time. 

MS-DOS English version at 39$ 
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DOZENS OF EXCLUSIVE PROGRAMMES! 
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Where is everyone going these days? 
They're going mobile. And your next 
computing or communications device 
can go with them when you design-in 
AMD* technology. 

Take advantage of AMD's vast exper¬ 


tise in process, packaging and design 


technologies — optimized for mobile 
computing and communications appli¬ 
cations. So your next design can have 
more features, more speed, a smaller 
and lighter form factor, and longer bat- 


FLAitiMiMOftr 
PCMCIA CARDS 


AMD’s 5.0 Volt-only Flash memory F 
cards are instrumental in providing 

portable storage in state-of-the-art hand- 1 - 1 

field personal electronic devices — like personal digital 
assistants, schedideis, electronic notepads, personal 
communicators, pocket computers, and even electronic maps. 


APPLICATION 
SPECIFIC PSPs 


Our new CT2 PhoX' 11 controller — the X 
core technology in the newest CT2 digital 

cordless pfimie systems — is the fates* \/ 
expression of the DSP technology that makes us a leading 
supplier of telecommunications ICs in the world today 




Our 5,0 Volt-only Flash memories play 
a critical role in today's advanced digital 
cellular phones. While our low-voltage 
EPROMs play an equally important role in analog 
cellular designs. Both non-volatile memory families offer 
the right combination of mckaging and speed that 
mobile communications applications demand. 


W1 Thompson Place. P.O. Bon 3J5H. Sunnyvale. CA 940SB. © 1993 Advanced Micro Devices, Inc. AmlSe, PCnel. and PhoX ate trademarks. Am3S6, the AMD ]o§cian>d AMD ate ncgjstenGtJ Trademarks, and Fusion PC is a service mark at 
Advanced Micro Devices. AJl oilier KHnpany orprpdud names are trademarks or rop r ivicm<i trademarks oi their respective holdere 















Our low-vollage x86 CPUs, including our 
Am486f and Am386'“ microprocessors, help 
provide sheer computing horsepower and the 
longest battery life available for notebooks, 
subnotebooks, palmtops, and pen-based systems. WTwt’s more, 
they're certified 100% Microsoft Windows'-coinpalible. P/us 
you get the support of over 40 FusionPC?* Alliance Partners 
to help bring your designs to market faster. 


AMD will soon provide extensive wireless 
LAN/WAN capabilities — including wireless 
access to hardwired networks and even 
wireless peer-to-peer connectivity — the result of our strategic 
partnership with Xircom. 


Our PC net" family gives laptop, notebook 
and subnotebook computers full Ethernet and 
SCSI connectivity in a few square inches, right 
on the motherboard. Our PCnet family even 
makes Ethernet available in a compact PCMCIA format. 


PORTABLI 

NETWORK 


tery life than ever before. Ideal for today’s 
demanding mobile professional. 

See for yourself why AMD is the way to 
go in mobile computing and communica¬ 
tions. For a free brochure on all our mobile 
products, contact AMD today. 


800 - 222-9323 

Cl. 



Advanced Micro Devices 
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News & Views 


CD-ROM DRIVES 


Speedy CDs Improve 
Video Performance ( • 





W hen it comes to mov¬ 
ing data from disc to screen* 
CD-ROM drives have never 
been fleet-fooled performers. 
However, CD-ROM may fi¬ 


nally be finding its legs. Faster 
double-speed CD-ROM drives 
are now the norm, even among 
low-cost models. And Pioneer, 
NEC Technologies, and Plex¬ 
tor (formerly Texel), are up¬ 
ping the ante again with triple- 
and even quadruple-speed CD- 
ROM readers. 

Pioneer already sells its ex¬ 
ternal DRM-604X quadruple- 
speed CD-ROM reader. NEC 
has announced 3X and 4X 
drives. The new MultiSpin 3X 
drives ($455 to $600) transfer 
data at 450 KBps* compared to 
the 150-KBps rate or the first 
CD-ROM readers. The Multi- 
Spin 4X Pro ($995), which 
NEC says it is targeting at soft¬ 
ware developers and power 
users, bumps the data transfer 
rate to 6(X) KBps, or fully twice 
the throughput of today’s dou¬ 
ble-speed CD-ROM drives. 

The higher transfer rates of 
these new models mean that 
the drives can more quickly 
read into memory large blocks 
of data—the kind needed for 
showing photo-realistic pic¬ 
tures, full-motion video clips. 


and crisper animation se¬ 
quences, P lex tor’s quadruple- 
speed drive should be available 
by the middle of 1994. 

While any CD-ROM title 
with such multimedia 
elements should rim 
noticeably smoother, 
NEC is working with 
a host of publishers 
to produce new discs 
or updated versions 
of earlier titles that 
take particular ad¬ 
vantage of the higher 
data transfer rates. 
Companies parti¬ 
cipating in NEC’s 
Strategic Software 
Partnership program 
include Brodcrbund, 
Corel, Grolier, Knowledge Ad¬ 
venture, Macromedia, Spec¬ 


trum HoloByte, and Time 
Warner Interactive, 

Not all CD-ROM applica¬ 
tions will benefit from the 
boost in data transfer rates, 
however. Searching through a 
disc full of text information 
(e.g., a Yellow Pages directory 
or a database of magazine arti¬ 
cles) won’t be much faster on a 
triple-speed drive. That’s be¬ 
cause finding data on the disc 
to begin with remains a rela¬ 
tively leisurely process. Both 
the MultiSpin 3Xe {external) 
and 3Xi (internal) drives have 
access times of 195 millisec¬ 
onds, as does the 4X Pro mod¬ 
el. A fourth model, the 3Xp 
(personal), has an access time 
of 250 ms. That’s roughly 10 
times slower than the access 
times of typical hard dri ves. 


Still, for the sort of glitzy ti¬ 
tles that dominate the CD- 
ROM field, triple- and quadru¬ 
ple-speed readers are a boon. 
And there may be higher 
speeds ahead. L There’s no lim¬ 
it to how fast you can spin the 
disc,” notes Dan Johnson, a 
MultiSpin product manager at 
NEC. The challenge, he says, is 
in developing a faster spindle 
motor and better error-correct¬ 
ing code |In the drive’s firm¬ 
ware] and then dispersing the 
extra heat it produces. 

NEC has been experiment¬ 
ing with CD-ROM drives run¬ 
ning at six to eight limes the 
original speed. But at some 
point, says Johnson, CD-ROM 
capacity may become a bigger 
issue than transfer speed. 

—Christopher O'Malley 


OPEN SYSTEMS 

Novell Opens Unix 


L ONDON—Novell has transferred the Unix 
trademark to the international X/Qpen standards 
organization. The transfer, which was announced 
last October, when combined w r ith other Stan- 
dards efforts, may yet result in multiple imple¬ 
mentations of Unix that conform to a single 
specification. 

Novell’s transfer of the Unix trademark to 
X/Open is, said Kanwal Rekhi, executive vice 
president of Novell’s Unix Systems Group, the 
next logical step for Unix. (In September, over 
75 companies, including Sun, Hewlett-Packard, 
DEC, IBM, Novell, and SCO, agreed to adopt a 
single set of 1170 API calls.) X/Open will be 
responsible for certifying that vendors’ operat¬ 
ing systems meet the Spec 1170 definition of 
Unix. 

The idea behind the common API is to let de¬ 
velopers write to a single set of memory, file¬ 
system, and other kernel-level calls so that they 
need to do only a source-level recompilation to 
support another Unix platform. With multiple 
compatible implementations of Unix, vendors 


will then compete on the basis of price, quality, 
service, and reliability, or as X/Open’s president 
and CEO Geoff Morris said, ”a single specifi¬ 
cation, a single brand, and as much innovation as 
the industry can deliver.” 

The movement toward a unified Unix will 
continue throughout this year. SunSoft, IBM, 
and SCO officials say they expect to have ver¬ 
sions of Unix that comply with Spec 1170 this 
year. But Morris said that the suite of software 
tests to verify Spec 1170 compliance will like¬ 
ly not be available until the end of the year. Un¬ 
til then, there is an interim specification that 
says companies must use USL operating-sys¬ 
tems technology, conform to SVID (System V 
Interface Definition), and conform to XPG3 
(X/Open Portability Guide) or XPG4. 

Novell will not give up its right to license 
Unix System V source code to other vendors, 
but once the test suites are available, Unix ven¬ 
dors will no longer be required to use Unix code 
developed at USL/Novell. 

—Dom Pancucci 
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Client/Server 
SQL Database 
for Windows 
Applications 





WATCOM SQL for Windows is a high-performance 

SQL database engine for Windows applications. The package includes 
everything required to begin using WATCOM SQL immediately from many popular 
Windows applications, supporting interfaces ranging from ODBC and DDE to the Windows 
clipboard. Everything necessary for application development in C/C++ (using compilers from 
WATCOM. Microsoft or Borland) is also included. 

Installation in Under 10 Minutes The easy installation and setup reduce 

the time and expense traditionally required by client/server technology. Further, WATCOM SQL lets 
you achieve high performance results right out of the package without the need for performance 
setup and tuning by expert personnel. 

Performance and Reliability WATCOM SQUs cost-based query optimizer 

and efficient data representation combine to deliver high performance . Transaction processing and 
declarative referential integrity protect the consistency of your data. The client/server architecture 
reduces network traffic, resulting in increased performance for your multi-user applications, 

Scalable SQL for Now aod the Future WATCOM SQL applications 

can be designed to run without change in environments ranging from standalone PCs to large multi¬ 
user networks. The 32-bit WATCOM SQL Network Server Edition unleashes the power of 386/486 
PC’s to deliver high performance for large networks with many clients. 

The Best Value in SQL Database Engines watcom™ sql 

for Windows has a suggested retail price of $795* but for a limited time you can get it at the 
introductory price of only $395*, Even better, as a registered user of WATCOM SQL you'll be able 
to get a copy of the 6-user Network Server Edition for only $99* (Suggested retail price: $795*). 

Royalty-Free Runtime for only $99* As a registered user you can get 

royalty-free runtime support for just $99*, enabling you to distribute our standalone single-user 
runtime SQL database engine with your applications royalty-free. 


WAT 


1 - 800 - 265-4555 


tf 

* Highlights 

► ODBC Level 2 support 
► Built-in declarative referential 
and entity integrity 
► Visual Basic Interface 

► B i -directional, scrollable, updatab le cursors 

► Row-level locking 

► ANSI SQL and IBM SAA compatible 

► Full transaction processing support with checkpoint log 
and forward transaction log 

► Multiple simultaneous application connections 

► Symmetric multi-threading of concurrent requests 

► Import data from popular file formats including DBF 

► Automatic use of expanded and extended memory to 
improve performance 

► Static and dynamic embedded SQL interface for use with 
WATCOM T s 16 and 32-bit C/C++ compilers, and other 
popular C/C+ + compilers 

Also available: 

WATCOM SQL Developer^ Edition for DOS 

Complete Client/Server Development Tools Package for 
DOS including Standalone Single-user SQL Database 
Engine. Enables development and deployment of single-user 
standalone applications, and development of applications for 
use with the WATCOM SQL Network Server Edition. 

WATCOM SQL Network Server Edition 

High-performance Multi-user SQL Database Server 
for PC LANs, Supports multiple concurrent DOS or 
Windows clients in a network environment. 


The Leader in Development Tools 

WATCOM, 415 Phillip Street, Waterloo, Ontario, Canada, N2L 3X2. Telephone: (SIS) 886-3700, Fax: (519) 747-4971 . ‘Prices do not include ireigftt and taxes where applicable. Authorized- dealers may sell for less. 
WATCOM, and Ihe Liofitfllinfl Device are trademarks of WATCOM IntenvalltHwI Corporation. Other trademarks, are the properties of their respectim? owners. Copyright 199£ WATCOM International Corporation 
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ARIZONA 

FLORIDA 

MARYLAND 

OHIO 

Keyboard City 

Thoroughbred Music 

Washington Music 

Buddy Rogers Music 

Phoenix 

Clearwater 

Wheaton 

Cincinnati 

602-320-2206 

813-725-8062 

3G1-946-8808 

513-931-6780 

CALIFORNIA 

Computerland of South 
Florida 

MINNESOTA 

OKLAHOMA 

Guitar Center 

Guitar Center 

Saied 

Berkeley 

Ft. Lauderdale 

Roseville 

Tulsa 

510-652-6104 

305-928-0444 

612-631-9424 

918-742-5541 

Guitar Center 

Ace Music 

MISSOURI 

OREGON 

Covina 

North Miami 

McMurray Music 

ecu 

818-967-7911 

305-891-6201 

St. Louis 

Portland 



314-428-8600 

503*257*2230 

Guitar Center 

Hollywood 

213-874-1060 

YRS MIDI Systems 

Orlando 

NORTH CAROLINA 

Portland Music 

407-331-6333 

The Music Loft Raleigh 

Portland 



919-872-0331 

503-226-3719 

Guitar Center 

GEORGIA 



Lawndale 

Atlanta Discount 

NEW HAMPSHIRE 

The Synthes is/MIDl 

310-542-9444 

Atlanta 

Ted Herberts Music Mart 

Workshop 


404-457-3400 

Manchester 

503-253-2866 

West L.A, Music 


603-623-0153 


Los Angeles 

310-477-1945 

IOWA 


TENNESSEE 

West Music 

NEW JERSEY 

Sam's Music 


Coralville 

Sam Ash Music 

Brentwood 

So and ware 

319-351-2000 

Cherry Hill 

615-371-5000 

Menlo Park 

415*328-5773 

Kepharts Music 

609-667-6696 

VIRGINIA 


Decorah 

Sam Ash Music 

Guitar Center 

IBM-UTS 

319-382-3684 

Edison 

Arlington 

Mountain View 

415-694-3021 

ILLINOIS 

908-572-5595 

817-227-3510 


Guitar Center 

Sam Ash Music 

TEXAS 

Leo's Pro Audio 

Arlington Heights 

Paramus 

Brook Mays 

Oakland 

510-652-1553 

708-439-4600 

201-843-0119 

Keyboard Superstore 

Dallas 


Guitar Center 

NEW MEXICO 

214*392*3490 

Skip's Music 

Chicago 

M a cheat 


Sacramento 

312-327-5687 

Santa Fe 

Brook Mays Music 

916-484-7575 

Guitar Center 

505^73-4929 

Pro Shop 

Dallas 

Guitar Center 

Chicago 

NEW YORK 

214-631-0923 

San Diego 

708*422*1400 

Sam Ash Music 


619-583-9751 


Brooklyn 

Guitar Center 


Gand Music 

718-951-3888 

Dallas 

Computers & Music 

Northfiled 


214-960-0011 

San Francisco 

708-446-4263 

Sam Ash Music 


415-541-5350 


Carle Place 

Guitar Center 


Sweetwater Sound Inc* 

516-333-8700 

Houston 

Guitar Center 

Fort Wayne 


713-952-5070 

San Francisco 

219-432-8176 

Sam Ash Music 


415-626-7655 


Forest Hills 

H & H Music 



718-793-7983 

Houston 

Guitar Center 

San Jose 



713-531-9222 

408-249-0455 

Banana's at Large 

Get MusicTime today at one of 

UTAH 

Wagstaff Music 

Murray 

San Rafael 

415-457-7600 

these fine Passport Dealers 

801-261-4555 

WASHINGTON 

Guitar Center 



American Music 

Santa Ana 



Seattle 

714-547-6655 

INDIANA 

Sam Ash Music 

206-633-1774 


IRC Music 

Hicksville 


Electronic Music Box 

Indianapolis 

516-932-6400 

Evans Music 

Sherman Oaks 

317-849-7965 


Seattle 

213-465-7593 

The Woodwind 

Sam Ash Music 

Huntington Station 

206-363-6851 

Guitar Center 

& the Brass wind 

516-421-9333 

Music City 

Sherman Oaks 

South Bend 


Spokane 

818-990-8332 

219-272-8266 

Sam Ash Music 

New York 

509-482-0671 

COLORADO 

KANSAS 

212-719-2299 

WISCONSIN 

Rockley Music 

Senseney Music 


Cascio Music 

Lakewood 

Wichita 

Sam Ash Professional 

New Berlin 

303-233-4444 

316-262-1487 

New York 

212-719-2640 

414-786-6249 

CONNECTICUT 

MASSACHUSETTS 


CANADA 

Music Education 

E.U. Wurlitzer 

Sam Ash Music 

Musicware 

Technologies 

Boston 

White Plains 

Distributors Inc. 

Glastonburv 

203-659-1795 

617-738-7000 

914-949-8448 

(416) 785-3311 
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Music Time couldn't be 
easier to use. 

Windows, Mac and 
MIDI Compatible. 

MusicTime is available 
for PCs with Windows" 
or the Macintosh® and is 
compatible with The 


Create Songs on 
Your Sound Card with 
MusicTime. 

Whatever your musical 
ability^ MusicTime will 
inspire you to create your 
own breathy, love songs, 
foot-tapping jazz or 
head-slammih rock V 
roll. Wuh MusicTime 
and either a sound card 
or a MIDI instrument, 
you can compose, edit, 
play back and print sheet 
music on your PC. 


Bring Your Music to Life. 

I sc you i mouse to elkk 

mu i 1 a I m..'i c> and 

- vmhu! -. ; 11 • 11 a -.oil ; 

-in',.;. IS you vc got a 

\ lira c 1 1 .. or Mild. k c y - If B EIV9HB 

. ['■•• 1 1.1 s 111 H | BjBfriiB 

record and transcribe 

your live performance into music notation in real 
time—right before your eyes! 

Easy to Play Back, Edit and Print. 

Play back instantly through your sound card or MIDI 
gear. Editing is easy with MusicTime’s cut, copy and 
paste commands. Automatically transpose notes into 
any key. Add guitar chords. Write beautiful lyrics. 
Print out publishing-quality sheet music. 


I \1 i',k I \ l ‘ Vi 

' nfi'’ !d;i-. r V[ Pro. Med .1 \ I. ion 

!ifS ! !i ' /UK ^° 1 " :| 

WiAl Thunder Board 1 ," AdLib 
Gold™ arid most popular PC sound cards. 

For your copy of MusicTime, call Passport or visit 
your nearest computer or 
music store. If you're tired of 
list playing games with your 
sound card, gel MusicTime and 
Uirn your beeps and blasts into 
be-bop and hip-hop. 


MICROSOFT- 

WINDCBVS 

cowMimr 


Passport Designs Inc, * 1(30 Stone Pine Rri, * Half Moon Bay, CA §4019 USA * Phone: (415) 72643280 * Fax: (415) 726-2254 


Passport MusicTime is a trademark# Passport Designs, Inc All aifier producls and brands ate trademarks or .registeredtrademarks of their respective holdefs. 
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News & Views 




REMOTE ACCESS 

Remote Control 
Gets Redirected 


REMOTE NODE 


W/l obile workers who 
want to access data that resides 
on a remote PC or LAN now 
have a wide variety of solutions 
for their communications 
needs, thanks to new programs 
that combine several functions 
in one package. Companies 
like Ocean Isle Software (Vero 
Beach, FL) and Triton Tech¬ 
nologies (I selin, NJ) that sell 
remote-control packages are 
adding LAN-redirection capa¬ 
bilities to their packages, giving 
you the ability to dial into your 
PC on the LAN and access its 
network services at a cost of 
%250 or less. 

Such packages don’t offer 
the full range of security or si¬ 
multaneous multiuser access as 
dedicated products like Shiva's 
S1699 NetModem/E (see “Net¬ 
work Modems Dial in, Dial nut, 
and Route Packets,” November 
1992 BYTE). But they offer an 
inexpensive communications 
solution for the user who wants 
to update and transfer files from 
one system to another. 

One common solution for 
connecting nonnetworked users 
has been re mote-control prod¬ 
ucts like Norton-Lambert’s 
Close-Up or Symantec's Nor¬ 
ton PC Anywhere, With re¬ 
mote-control software, you take 
over a remote PC system as if 
you were sitting at its keyboard. 
You can view the remote PC’s 
screen from your own PC. and 
your keystrokes and mouse ac¬ 
tions can control the remote 
PCs’ applications, which is why 
remote-control programs are of¬ 
ten used for technical support 
and LAN troubleshooting. 

Remote-node products take 
a different approach. In prod¬ 
ucts like the NetModem/E, 
USRobotics' Communication 
Server 386, and DCA’s Re- 
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mote LAN Node software, a 
remote-access server attached 
to the LAN captures network 
packets and forwards them to 
the remote system. There, a 
network driver presents the net¬ 
work packets to the system as if 
they had been received direct¬ 
ly from a LAN. This permits 
the remote system to perform 
any network operation (e.g,, 
disk, printer, or E-mail) that is 
possible when attached local¬ 
ly. But remote network opera¬ 
tions are somewhat slower 1 than 
a LAN-attached node because 
modems usually operate at less 
than 5 percent of the speed of 
an El heme l network. 

A third category of software 


REMOTE CONTROL 


inexpensive, software only 

Operation slows execution 
of applications 

Best when accessing large 
files 

Performs any action a remote 
host can do 

Requires understanding of 
remote control to use 


is typified by the LAN-redi- 
rection portions of Triton's Co/ 
Session, Ocean Isle’s Reach- 
Out, and Traveling Software’s 
Comm Works communications 
package. These software pack¬ 
ages provide remote access 
without directly giving full ac¬ 
cess to a remote LAN. Steve 
Dulaney, product manager of 
Comm Works, says that unlike 
products like the NetModem/E, 
which can support multiple si¬ 
multaneous users, the LAN- 
redirection portion of Comm- 
Works is more for making 
one-to-one connections. But, 
once you’ve connected to your 
PC on the LAN, he says, “Every 


More expensive, usually includes 
hardware 

Operation slows when transferring 
files 

Best with client/server applications 
or other applications that use a 
small amount of data 

Performs any operation available to 
a network node 

Transparent, same as LAN 
operation 


drive is available, even if it hap¬ 
pens to be a network drive.” For 
small workgroups, products in 
this category provide an inex¬ 
pensive alternative to more ex¬ 
pensive dedicated solutions. 

Increasing modem speeds 
coupled with decreasing costs 
should improve the usefulness 
of remote-node products. In¬ 
expensive integration with op¬ 
erating-system software will 
increase the acceptance of re¬ 
mote-node technology among 
users. Remote control still is 
the number-one choice for ap¬ 
plications such as remote tech¬ 
nical support and training. 

— Matt Trask 


EUROPEAN COMMUNICATIONS 

Falling Prices Boost ISDN 


UNICH—Businesses in Germany arc in¬ 
creasingly turning to ISDN for their telecommut¬ 
ing needs. ISDN's ability to establish connections 
in about 1 second, combined with compression 
and bridges that can harness many 64-Kbps lines 
into one channel, make it an attractive LAN-to- 
LAN networking solution. ‘Telecommuting ap¬ 
plications are, for the moment, the killer applica¬ 
tions for ISDN,” says Christian Luhrs, director of 
marketing for CPV-Stollmaim (Hamburg). 

One segment of the market ISDN has not yet 
widely penetrated is the home-to-offlce arena, part¬ 
ly because ISDN is too expensive for many users. 
But Telekom, a German phone company, is ex¬ 
pected to reduce the cost of ISDN access this year. 

Acotec (Berlin) offers ISDN for Windows, a 
program that lets Window s for Workgroups users 
establish LAN-to-LAN and PC-to-LAN connec¬ 
tions over ISDN. Christian Zillich, Acotec’s di¬ 
rector of marketing, reckons that Telekom is acti¬ 
vating 15,000 ISDN accesses a month. He says, 
“Five years ago, when ISDN started, people asked, 
‘Where are the ISDN end terminals?’ There are 
35 million PCs in Europe. These are the engines,” 

—Dave Andrews 



Advancements in full-motion data compression continue 
to improve the performance of videoconferencing 
programs that run over 64-Kbps ISDN lines. For 
example. Teles (Berlin) has developed Teles. Vision , a 
videocon ferencing program for Unix that lets you view up 
to four participants (out of a total of 20) simultaneously 
and share documents over ISDN. However, differing 
national ISDN standards in Europe often make it difficult 
to set up a videoconference involving several countries. 
For this reason. 26 public network operators from 20 
European countries have agreed to a common ISDN 
called Euro-ISDN. The first products and services to 
support Euro-ISDN will appear this year . 
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IT'S HERE! 

NT power under 32-bit DOS! 

Microsoft Visual C++ and Fhar Lap TNT 
bring the never-before-available power of 
Windows NT to 32-bit DOS! Phar Lap's 
new TNT DOS-Extender lets vou break 
the 640K DOS barrier, build multi¬ 
megabyte DOS applications and take 
advantage of powerful NT features* 
Implement threads, DLLs and multitask¬ 
ing with your familiar Microsoft develop¬ 
ment tools — under DOS! Ifs never been 
so easy to create the most powerful, 
full-featured DOS programs ever* 

TNT DOS-Extender is the new standard 
in 32-bit DOS. The DOS power you’ve 
been waiting for is finally here! 


Try it out... FREE! 


If you have the 
Microsoft Visual 
C++ 32-Bit Edition 
tools, youVe already 
got a free trial-size 
version of TNT 
DOS-Extender. 

TNT DOS-Extender 
Lite is automatically installed with your 
Visual C++ 32-Bit Edition software* You 
can use TNT DOS-Extender Lite to build 
versatile 32-bit programs that can access 
up to two megabytes of memory and run 
under DOS, Windows 3.1, or Windows 
NT. It’s the easiest introduction you’ll 
find to the power of TNT. 



The next-generation 
DOS extender. 

TNT DOS-Extender is the only DOS 
extender to support the Win32 API, 
allowing your native Windows NT 
character-based programs to run under 
DOS with no changes. Programs can 
access all available memory — up to 
four gigabytes — and run with 32-bit 
speed and power. 

But that’s not all* TNT DOS-Extender 
also supports powerful NT features such 
as dynamic link libraries (DLLs) and 
threads, enabling developers to build 
modular, responsive multi-megabyte 
applications. And all this power is 
delivered with the high standards of 
technical excellence you've come to 
expect from Phar Lap, the industry 
leader in DOS extender technology. 

Already a standard. 

TNT DOS-Extender is the tool chosen 
by Microsoft to develop their own 32-bit 
tools. TNT DOS-Extender was used to 
build both the 16-bit and 32-bit versions 
of Microsoft Visual C++, Microsoft 
MASM 6.1 and Microsoft FORTRAN 
PowerStalion. 


3 2-bit CodeView, tool 

TNT DOS-Extender includes a 32-bit 
version of the familiar Microsoft 
CodeView debugger. So you can use 
industry standard Microsoft tools, 
including CodeView, to develop software 
for the operating system of the future — 
that your DOS customers can use today! 

TNT DOS-Extender SDK is the latest 
release of Phar Lap's award-winning 
3861 DOS-Extender SDK* You can also 
use TNT DOS-Extender with a wide 
variety of 32-bit compilers (including 
Visual C++ 32-Bit Edition) to build 
Extended-DOS programs with no NT 
system required* In addition, TNT DOS- 
Extender is compatible with all 32-bit 
tools supported by 386IDOS-Extender. 
An add-on run-time kit is available for 
developers who want to distribute TNT 
DOS-Extender applications to customers. 

So if youVe been wondering what the 
future holds for DOS developers, don't 
wait... bring cutting-edge technology to 
your DOS applications today with TNT 
DOS-Extender! 


NT Power Under DOS Lets You: 

■ Utilize NT features such as multitasking, DLLs and threads 

■ Build multi-megabyte 32-bit DOS programs 

■ Break the 640K. DOS barrier - with your familiar Microsoft tools 

■ Build one application that runs under both Windows NT and DOS 

■ Save RAM! Run a4 MB DOS system, not a 20 MB NT system 

■ Use industry-leading, high-quality Phar Lap and Microsoft tools 


2grPhar Lap Software, Inc. 

60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 FAX 617-876-2972 

386IDOS -Extender and TNT UOS- Extender are trademarks and Phar Lap is j registered imlenurk of Phar Lap Software, Inc. Visual C++, Win32. Windows ami Windows NT are trafeararitf mi CodeView mti Microvilli 
tire registered tnuJernfirks of Microsoft Corporation. Other product and company names me trademarks or registered trademarks of their respective holders. 
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What’s New International 


Hardware 


Hand-Held PC Presentation Console 

When you combine The Presenter with a 
laptop PC and an LCD tablet, you get a 
portable presentation system that you can 
use with Harvard Graphics, PowerPoint, 
and Freelance. The device plugs into the 
parallel port of any PC. You advance to 
the next image by pressing one button, 
while another button situated just below if 
moves the presentation back one image. 
You can view the current slide on the 
unit's color screen, letting you keep track 
of the presentation without having to look 
around and Jose eye contact with the au¬ 
dience. In addition, you can preview the 
next slide privately, allowing smooth pro¬ 
gression through the images. The Presenter {£1350} lets 
you enter electronic notes and display them on the mini 
screen to act as a prompt for the speaker. You can also view 
the entire presentation as a series of thumbnail sketches 
{six per screen), letting you go forward or back to any par¬ 
ticular image. 

Contact: Reflex, Reading t U.K., +44 734 313611; 
fax +44 734 314439 . 

Circle 1456 on Inquiry Card, 



INTELLIGENT IDE CONTROLLER ► 

Hepp Computertechmk (Epp- 
stein, Germany) offers an intel¬ 
ligent IDE hard drive controller 
for IBM AT, 286,386,486, and 
Pentium PCs, Called AT-Bus 
Pro, the device can coexist with 
other controllers in your PC, in¬ 
cluding MFM, RLL, and ESDI, 
You can connect up to four JDE 
drives directly to AT-Rus Pro 
and two more hard drives to the 
standard IDE controller card. The 
hard drives that you connect to 
the existing controller and their 
drive letters remain unchanged, 
and you can use them as before. 

If you have trouble with mas¬ 
ter/slave configurations, AT-Bus 
Pro can help you because you 
can connect up to two drives 
configured as master drives. If 
you are using MS-DOS 5*0 or 6, 
you don't need additional driver 
software, The on-board BIOS de¬ 
tects the drive parameters auto¬ 
matically. By that, you can con¬ 
nect new IDE drives, even to old 
PCs that do not support user- 
defined drive parameters. For 
service purposes, AT-Bus Pro 


(279 deutsche marks) can detect 
and display the actual drive pa¬ 
rameters of IDE drives you have 
connected. 



Phone: +49 6198 34712; fax 
+49 61981375. 

Circle 1477 on Inquiry Card. 

REMOTE-CONTROL LCD 
PROJECTION PANEL 

An advanced active-matrix TFT 
LCD projection panel for use 
with overhead projectors, the 
LPP-5000 (£4995) is capable of 
projecting moving images in up 
to 16.7 million colors from com¬ 
puters and NTSC/PAL/SECAM 
video sources. The unit has on¬ 


screen setup and help facilities 
and comes with a wireless re¬ 
mote control. It has a display 
area of 21 L2 by 158,4 mm and 
uses a patented adjustable light 
shield to shade stray light emitted 
from Lhe overhead projector. 

The Chuntex {Watford, ILK,} 
LPP-5000 comes with a built-in 
monitor loop-through for view¬ 
ing the monitor and projected 
images simultaneously; auto¬ 
detection and configuration; au¬ 
tomatic screen centering; and au¬ 
tomatic storage of adjustments 
for future use. 

Phone: +44 923 818461; 
fax+44 923 818643. 

Circle 3,460 on Inquiry Card. 


SEE WHO YOU’RE TALKING TO 

See Phone (with 16 phones, 16 
video cards, a color camera, and 
monitors, £30,000) is a video 
PABX system that lets you see 
who you Ye talking to by simply 
dialing on your existing tele¬ 
phone, Tile system consists of a 
camera and a monitor (or a DVl 
card in your PC), each wired in¬ 
dividually with your telephone. 
Your camera and monitor plug 
into separate wiring sockets in 
your office. 

Available from Olympic Com¬ 
munications (Chester, U.K.), 
SeePhone lets you have up to 32 
simultaneous but separate video 
calls. To make a videotelephone 
call, you pick Lip your telephone 
extension, dial a number, and 
switch live broadcast-quality 
video into your office. If you dial 
an appropriately equipped per¬ 
son, you get two-way video that 
you can hold, transfer, and make 
into a multiparty videoconfer¬ 
ence call by using your normal 
PABX facilities. If you dial a de¬ 
vice like a security camera, ob¬ 
servation camera, or VCR, you 
can see the live pictures even af¬ 
ter you put down the telephone. 

To make intercity video calls. 


tfym wtmid like your fmtduct considered for publication in tite inte rnational sec¬ 

tion of BYTE, jendptgss releases to BYTE. Attcntim: Martha Hicks, One Phoenix MU! 
iMtie, Peterborough' NH 03458, U SA., (603) 924-2638, fax (603) 924-2550, 


you share an ISDN videocodec. 
You don't have to build a special 
videoconference room or buy in¬ 
dividual PC videocodecs for each 
member of your staff. They can 
make long-distance video calls 
from their existing telephones. 
Phone: +44 244 383024; 
fax +44 244 38050L 

Circle 1464 on Inquiry Card, 


OFFICE IN A BRIEFCASE ▼ 

Micro-office consists of a letter- 
quality printer, a data and fax 
modem, a removable mobile 
telephone, and an optional note¬ 
book computer. The package 
from Vocom (Swindon, U.K.) 
weighs 17 pounds, excluding the 
notebook. 

The system uses a Citizen 
PN48 or IBM Personal Printer 



5183 thermal-transfer printer. 
Voice communication is pro¬ 
vided by a removable NEC P4 
mobile telephone; a built-in mi¬ 
crophone and speaker are also 
provided for hands-free opera¬ 
tion. Alternatively, you can con¬ 
nect Micro-office to the conven¬ 
tional PSTN telephone network. 
Data communications via a Mul- 
Litech MT1432MK V. l7/V/32bis 
dam and fax modem allows trans¬ 
mission speeds of up to 14.4 Kbps 
on PSTN. Over the cellular net¬ 
works, a speed of 9600 bps is pos¬ 
sible, although 4800 bps is con¬ 
tinuously achieved, providing the 
cellular signal is consistent. 

The Micro-office (excluding 
notebook computer, £2995) sin¬ 
gle integral power unit is a 
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switch-mode power supply, auto¬ 
sensing from 90 to 260 VAC, 
with current limiting and built- 
in battery power management Tor 
charging all the equipment's bat¬ 
teries. The unit offers a battery 
life of 60 minutes when fully op¬ 
erational. 

Phone: +44 793 784478; 
fax +44 793 783646 * 

Circle 1461 on Inquiry Card. 

COLOR WAX-THERMAL PRINTER 

The Model 7025 wax-thermal 
printer from Genicom (Farn- 
borough, U*K*) produces 
high-quality color output for 


Windows 3.1 applications, ll 
includes a Centronics inter¬ 
face and software drivers for 
use with many presentation- 
oriented software packages* 
The printer has a resolution 
of 203 dpi, a print speed of 
2.5 ppm, and three-color, 
four-color, and monochrome 
ribbons. 

The Model 7025 (£895) prints 
on A4- or letter-size plain paper 
or transparencies* Options in¬ 
clude a Macintosh interface kit 
(£199) and dye-sublimation up¬ 
grades (Windows and Mac, £299 
each). The dye-sublimation up¬ 
grade provides economical re¬ 
production of Photo CD or other 
high-resolution graphics files. 
Phone; +44 252 522500; 
fax +44 252 523086. 

Circle 1472 on Inquiry Card. 

DESKTOP SIGN MAKER 

If your company wants to save 
time and money by producing its 


own computer-originated signs 
and stickers, Roland Digital 
Group’s (Fleet, U.K*) CAMM- 
! Series PNC-900 may interest 
you. Despite its small footprint, 
the low-cost, high-performance 
cutting plotter has a maximum 
cutting width of 280 mm and can 
handle jobs of up to a maximum 
length of 82 feel* 

You can easily interface the 
PNC-900 to PCs or Macs via a 
standard parallel or serial port, 
with an automatic interface *se- 
lector detecting the port to which 
it should direct incoming data. 
The cutting plotter’s ability to ac¬ 
cept data files in industry-stan¬ 
dard HPGL formal lets 
you use it with graphics 
programs* 

The PNC-900 is a 
friction-feed cutting 
plotter that has a man¬ 
ually adjustable cut¬ 
ting tool to suit the 
pressure required for 
most materials* In ad¬ 
dition to being suitable 
for self-adhesive vinyl, 
you can use Lhe cutler 
with ruby Iith and amberlith 
screen-printing films* and it 
even cuts sandblast stencils 
and reflective vinyl films* You 
can use the PNC-900 (£ 1795) 


to produce banners and vehi¬ 
cle graphics* 

Phone: +44 252 816181; 
fax +44 252 812692 * 

Circle 1463 on Inquiry Card. 

INTERACTIVE CONFERENCING 
AND PRESENTATIONS 

PC users can share computer in¬ 
formation at different locations 
simultaneously with the Smart 
2000 Conferencing and Presen¬ 
tation System. It features a 70- 
inch diagonal touch-sensitive 
screen, which is compatible with 
TFT LCD projection panels, 
multipoint communications Lhat 
use regular telephone lines, mul¬ 
tipoint NetBIOS networking pro¬ 
tocol support* multipoint TCP/IP 
networking protocol support, and 
multipoint IPX support* You can 
run Windows or DOS software, 
locally or remotely over com¬ 
munication links* 

The Smart 2000 Conferenc¬ 
ing and Presentation SysLem 
(£575 to £ 16*000, depending on 
the configuration) comes with 
Smart Notepad, a program that 
lets you capture any computer 
screen image into the Notepad, 
where you can sort and present it 
in any order using the drag-and- 
drop feature in the Slide Sorter. 


The Notepad contains an unlim¬ 
ited number of blank white pages 
Lhat you can use to brainstorm 
ideas, train interactively, draw 
diagrams, or make notes. Avail¬ 
able from Focasel (London, 
U.K*), the Smart 2000 System is 
available in three configurations. 
Phone: +44 71 371 0137; 
fax +44 71 731 3760. 

Circle 1466 on Inquiry Card- 

PC ENERGY SAVER 

You can save energy 
and electricity costs 
with SwiichCom’s 
(Wimborne, ILK*) 

Econowiz. After a pre¬ 
set time of keyboard 
i nacti v ity, Econo wi z s w itc hes off 
power to the monitor. When you 
press any key. your monitor comes 
back on. You connect Econowiz 
in the keyboard data and monitor 
power lines. Econowiz has no ef¬ 
fect on normal mouse operations, 
networking, or printing. In addi¬ 
tion to saving costs, Econowiz 
(£39.99) also prevenLs screen burn, 
reduces fire risk, improves relia¬ 
bility, and cuts heat and radiation 
emissions, SwitchCom says* 
Phone: +44 202 894033; 
fax +44 202 893323 * 

Circle 1462 an Inquiry Card. 


Nonlinear Editing 

A portable nonlinear editing system, Off Liner is based on 
a 33-MHz 486DX computer with 4 MB of RAM (expandable) 
and EMC2 5.02 software. The system features an internal 
hard drive with a capacity of up to 2 GB, which can hold as 
much as 10 hours of video and sound, depending on the 
resolution you choose* In addition, you can attach up to six 
SCSI storage devices, including hard drives or MO drives. 

You can fit the Off Liner with an external TFT VGA and 
NTSC/PAL color screen with full video resolution. The 
backlit display is removable for use as an overhead pro¬ 
jection panel (without a screen, 34,000 deutsche marks]; 
a touchscreen option is available (a fully equipped sys¬ 
tem with the touchscreen and a 2-GB hard drive, 50,000 deutsche marks). 

The EMC2 software allows complex, yet simple, video and audio editing and produces edit deci¬ 
sion lists in ail professional formats. Futurum X plans four-channel internal audio mixing and 
wavelet compression, delivering near-broad cast-quality video. It also plans several software pack¬ 
ages: VideoLiner, a portable video machine; AudioLiner, an audio system; and MedtaLiner, a multi¬ 
purpose package for interactive authoring and CD recording. 

Contact: Futurum X, Koln, Germany. +49 221 257 4545; fax +49 221 2574546 * 

Circle 1457 oti Inquiry Card 
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Hardlock. The art of individual 




With today’s fiercer compe¬ 
tition on the software mar¬ 
ket, it has become increa¬ 
singly important to protect 
software products against 
piracy. 

Since 1985, FAST Electro¬ 
nic has sold over 1,000,000 
software protection modu¬ 
les. Its product name, 
Hardlock, has become sy¬ 
nonymous with software 
protection through hard¬ 
ware. Transparent, compa¬ 
tible, daisy-chainable, pro¬ 
grammable, hackproof. 

No wonder that the inter¬ 
national press qualified it as 
a very high quality product. 


Software protection as 
unique as your software. 

Today, a software protec¬ 
tion system must meet the 
needs of a wide range of 
users. As a result, what was 
once an outstanding soft¬ 
ware protection module has 
grown into an outstanding 
palette of software protec¬ 
tion products. You want 
classic protection for your 
software at the parallel inter¬ 
face? Then, Hardlock E-Y-E, 
which can be individually 
encoded with the Crypto 
Programmer Card, is the 
ideal solution for you. 


Perhaps you'd prefer to 
protect your software with 
an add-on board? You can 
install the Hardlock Double- 
Face board in all PC/AT and 
PS/2 computers. You want 
to protect your software in a 
network? You want to store 
additional information on the 
module? Hardlock E-Y-E is 
still the answer. 

There’s no substitute for 
experience. 

All Hardlock products meet 
the same high quality stan¬ 
dards and offer an outstan¬ 
ding price/perfomnance ratio. 


This includes access to the 
Hardlock Hotline, available 
to our customers daily at 
no extra charge. Give us a 
call and request our new 
brochure highlighting our 
whole line of copy protec¬ 
tion products. 



Programmable, algorithmic response 
and memory option - 
all in ore. 

Hardlock E-Y-E tried and tasted by 
a million customers. 


Order your evaluation package today ! 

Contact B. Ajari at Fast Electronic or one of the offices below : 


UK; 

Magnifeye 

Tail: +.+44-71-2218024 
Fax: ++44-71 -7923449 

France: 

FAST Electronic SAR.L 
Tel: ++33-1-40837311 
Fax:++33-1-48839734 
Spain/Portugal: 

Fast Iberica S.L. 

Tel; ++34-1-7253626 
Fax:++34-1 -7267219 


Italy: 

Techne S.R.L 
Tel: ++39-59-440690 
Fax: ++39-59-440720 

BeNeLux; 

Crypsys Data Security 
Tel: ++31-1830-24444 
Fax:++31-1830-22848 
Greece: 

Fast Heltas AE 

Tel I++30-1-6893 675 

Fax:++30-1-6854 624 


Finland: 

Fast Finland Oy 

Tel :++358-0-5611 001 

Fax: ++35S-0-5611 006 

Hungary: 

Szki Recognita Corp, 
Tel: ++361-201-8925 
Fax;++361-201-7607 

Croatia: 

G&G Electronic 
Tel: ++38-41-315794 
Fax:++38-41-333510 


America/Far East: 

Glenco Engineering Inc. 
Tel: ++1-708-808-0300 
Fax:++1-708-808-0313 


Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Plan 5, 80336 Munchen, Tel: ++49-89-53 98 00-20, Fax ++49-89-53 98 00-40 
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What’s New international 


Hardware 


V.FAST MODEM 

The MicroLink 24000TL is a 
V.fasl modem that supports data 
rales of up to 
24 Kbps or, 
with data 
compression 
complying 
with V,42bis, a maximum speed 
of up lo96 Kbps. The sending and 
receiving of fax transmissions is 
done at speeds of up to 14.4 Kbps. 

The modem (1498 deuLsche 
marks) provides a higher degree of 
transmission quality and reliabil¬ 
ity plus shorter connection and 
disconnection times, according to 
Elsa (Aachen, Germany), The Mi- 
croLink 24000TL comes with data 






Multimedia PCs 


Centerprise international builds all its Cl/Mul¬ 
timedia PCs to meet individual requirements 
(call for prices). Centerprise can thus opti¬ 
mize a PC for whichever performance, physi¬ 
cal, or other characteristic a customer choos¬ 
es: graphics handling, memory accessing, 
networking, or the shape and layout of the 
keyboard. 

Based on a 486DX50 CPU, a typical sys¬ 
tem from the Cl/Multimedia range includes 
an Intel video-grabber board, a Sound 
Blaster card, a CD-ROM drive, a 1-GB IBM Corsair hard drive, one parallel port, and two serial ports. 
It incorporates a VESA local bus and has an Adaptec 1542 video accelerator and VGA card to 
drive a 20-inch monitor. The case has an Internal amplifier and speakers. In addition to standard 
document-processing software, the Cl/Muftimedia PCs run Media Blitz and Compel video and au¬ 
dio presentation management packages. 

Contact: Centerprise International, Basingstoke t IL K., +44256 463754; fax +44 256 843174 . 


communications programs, data¬ 
base access, and support benefits, 
called Online-Edition. 

Phone: +49 241 9177311 ; 
fax+49 241 9177600 . 

Circle 1469 on Inquiry Card. 


ETHERNET WORKGROUP HUBS 

Adder Technology (Cambridge, 
U.K,) offers a range of Ethernet 
hubs. The Compact Hubs are 
1 OBase-T workgroup hubs pro¬ 
viding advanced diagnostics to 
the installer or network manager 
at the touch of a button. The hubs 
arc available with a choice of 
eight or 12 STP ports (eight-port, 
£425; 12-port, £645) or UTP 
ports (eight-port, £.195; 12-port, 
£595). AUI and BNC ports are 
standard to both hubs, allowing 
connection to mixed-medium 
backbones. In addition, the pow¬ 
ered AUI port fully supports 
fiber-i n /fiberout transceivers. 

You can cascade a number of 
Compact Hubs using the twist¬ 
ed-pair cascade port, which 
leaves the BNC/AUI ports avail¬ 


Circle 1458 on Inquiry Card. 



able lo function as additional 
repeaters. The Adder hubs are 
fitted with advanced, user-selec¬ 
table diagnostic displays, indi¬ 
cating the status of every port. 
Receive data, link status, parti¬ 
tion status, and polarity status in¬ 
formation is available, without 
disruption to other network users. 
This lets the network installer or 
manager monitor network traf¬ 
fic and quickly isolate problems, 
without the need for complex 
and memory-hungry remote soft¬ 
ware. 

Phone: +44 223 420912: 
fax +44 223 423495 ■ 

Circle 1468 an Inquiry Card. 


AFFORDABLE RAID PRODUCTS 

Professional Storage Solutions 
(Bourne End, U.K.) offers a fam¬ 
ily of low-cost RAID products. 
The Lightning NetTower is avail¬ 
able in three capacities: 4 GB 
(£11,999), 6.4 GB (£12,999), and 
8 GB (£17,999). A hardware- 
based approach to RAID, the Net- 
Tower products u se a ded¬ 
icated Intel 25-MHz 
80960CA RISC proces¬ 
sor. The systems are 
available in diree configura¬ 
tions: RAID-0 (striping), 
RAID-3 (parallel transfer), and 
RAID-5 (independent transfer). 


All offer fault tolerance, rapid data 
transfer, and low cost per mega¬ 
byte. 

To configure, diagnose, and op¬ 
erate NetTower, you need only at¬ 
tach a PC or a dumb terminal to 
the RS-232 port on the rear panel. 
However, you can also receive di¬ 
agnostics and operate NetTower 
from the front panel. 

The systems allow for hot- 
pluggable drives with hardware- 
driven array parity genera¬ 
tion/checking, recovery, and 
reconstruction. In the event 
that a drive failure takes 
place, NetTower emits an 
audible alarm and shows 
you the location of Lhe 
failed drive w ith a flashing 
LED. You can easily remove the 
failed drive and install a re¬ 
placement. NetTower automati¬ 
cally re-creates the information 
on the new drive in a background 
operation. 

Phone: +44 628 532280 ; 
fax +44 62853228L 

Circle 1465 on Inquiry Card. 


MULTIMEDIA CASES ► 

If you have a computer but want 
to move to a multimedia system, 
Grtek Technology’s (Taipei, Tai¬ 
wan) MPC-6000 may be for you. 
The case includes a CD-ROM 


drive, two 30- W speakers, and a 
complete audio-control front 
panel. The M PC-6000 (US$99) 
comes with dual amplified 
speakers and I/O jacks. It has a 
22-W power supply and 30 W 
maximum amplifier rated output 
per channel. 

Qrtek also offers the Media- 
Pro MFC-9000 Chassis. It lets 
you install standard baby or half¬ 
size motherboards. The MPC- 
9000 (US$ 119) has room for one 



full-size, four three-quarter- 
length, and three half-length ex¬ 
pansion cards. Four drive bays 
can accommodate a 3'/i-mch in¬ 
ternal hard drive, a CD-ROM 
drive, and 57i-inch and 372-inch 
floppy drives in the front. The 
Media-Pro comes with amplified 
ant [magnetic speakers that de¬ 
liver 30 W of music power per 
channel. All the controls and 
jacks are in front. 

Phone: +8862 2482773: +886 
2 2489634 . 

Circle 1470 on Inquiry Cord. 
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contains 
scenes of a 



lEg'Airtjrte .Hgservatlcm 


graphic 

nature. 


But don't worry. It's all in good clean fun. Because now there's 
a fast, cost-effective way to create graphic, easy-to-use inter¬ 
faces for OS/2® 2.0 applications and tools. Introducing Graphics 
Interface Kit/2 (GIK/2), an AD/Cycle® product from IBM 
Programming Systems. 

GIK/2 makes it easy to produce and manipulate symbolic 
representations of data without writing a single line of Presentation 
Manager* code. It automatically generates C code, where 
you can link the graphic symbols to the application data 
they represent. fliis not only speeds up your development 
cycle, it also helps you create applications that are intuitive 
and easy to use. Simplify transaction systems. Make databases 
easy to access. Bring organizational charts to life. Track 
inventory with simple icons. Any application can be 
made easier with the right graphic front-end. And GIK/2 
can help you make it happen. 


To order, contact authorized PC dealers, software 
distributors, or call the nearest IBM outlet directly. For 
more information, send a fax inquiry to 43-1-21145-4490. 
If you need graphic proof, ask for our evaluation demo 
which, by the way, is rated G. 




*IBM OS/2; AD/Gycle and Presentation Manager are regfstered trademarks of International Business Machines Corporation. ©1993 IBM Corp, 
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What’s New International 


Hardware 






LINK LAPTOPS TO GP1B 
INSTRUMENTS 

The National Instruments (New- 
bury, V.K.) GPIB-1284CT is a 
b i directions I para l lel-to-IEEE 
488.2 controller that can control 
up to 14 GPTB devices from the 
parallel port of computers with 
few or no plug-in slots (e.g., 
notebooks). The controller uses 
the company's TNT4882C GPfB 
chip to perform the Talker, Lis¬ 
tener, and Controller functions 
required by the IEEE 488,2 stan¬ 
dard. with data transfer rates of 
up to I MBps for read and write 
operations. 

The GPIB-1284CT controller 
connects to the standard ISA 
unidirectional parallel port. IBM 
PS/2-type bidirectional parallel 
port, Intel Enhanced Parallel 
Port, or Enhanced Capabilities 
Port on a PC. Also, the GPIB- 
1284CT (£795) has another par- 
allel port for transparent data 
transfers to a printer. The device 
comes with National Instru¬ 
ments' N 1-488.2 software for 
DOS and Windows, which is 
portable across many computer 
platforms and operating sys¬ 
tems. 

Phone: +44635523545; 
fax +44 635 523154 , 

Circle 14-75 on Inquiry Card. 

DISK MEMORY 
SERVICE SYSTEMS 

Fac'Sim {call for prices) is a 
stand-alone device that you can 
easily incorporate into existing 
production equipment to formal 
and verify l- to 2-MB or 4-MB 
floppy disks. Using a standard 


HAND HELD POINT- 
OF-SALE TERMINAL* 

You can use the TPC 
232 (call for prices), a 
hand-held, elec¬ 
trons c - fund - transfer, 
point-of-sale termi¬ 
nal, in outdoor mar¬ 
kets, restaurants, 
health-care institu¬ 
tions, rental-car out¬ 
fits, and other areas 
where large terminals 
are inconvenient. The device from 
Dassault Automata sines el 
Telecommunications (Plaisir 
Cedex, France) comes with a key¬ 
board and credit-card reader for 
convenient electronic payment. 
The battery- operated unit in¬ 
cludes an alphanumeric printer to 
produce transact km receipts and 
a communications module to 
transmit data via telephone linkup 
to a server computer. When re¬ 
quired, automatic dialing is per¬ 
formed for verification of data 
from a bank. 

Phone: +33 l 30812410; 
fax +33 / 30812268. 

Circle 1476 on Inquiry Card. 


Parallel Port Tape 
Backup 


provide protection from tran¬ 
sients on the main electrical sup¬ 
ply. The PPI (£13,78) has a 
three-purpose neon indicator. In 
the event of a high-energy strike 
destroying the internal surge pro¬ 
tection of the PPI, it disconnects 
power to the associated equip¬ 
ment. The PP3 (£19.93) has an 
alarm to announce when the unit 
needs replacement. You replace 
the Pulse Protector to restore 
surge protection; meanwhile, 
power to Lhe associated equip¬ 
ment continues without surge 
protection. Both models start 
clamping down below 600 V. 
Phone: +44 273 69259J; 
fax +44 273 676637. 

Circle 1020 on Inquiry Card. 


If you’ve been looking for a tape 
cartridge drive that runs off your 
PC's parallel port, Cristie Elec¬ 
tronics’ Personal may be for you. 

The Personal l£599] has on¬ 
board processing power, which 
Cristie says reduces 
on the PC’s processin 
removes the need to transmit ECC 
over the parallel-port interface. 

The device uses 3M Ximat data 
cartridges that deliver a native 
capacity of 120 MB. You may see 
speeds of up to 6 MB per minute 
and capacities of up to 200 MB. 

The Personal comes with three software packages: SOB, a Ole-selectable menu-driven program; 
Script Manager, which lets you prepare and execute backup sessions using a single keystroke; 
and BUSS, Back Up Supervisor Software that manages complete backup cycles. The supplied soft¬ 
ware also includes data compression that can increase apparent speed and data capacity. 


Contact: Cristie Electronics , Stone house, U.K., +44 453 823611; fax +44 453 825768. 

Circle 1459 on Inquiry Card. 


PULSE PROTECTOR 

Two models of Bowthorpe 
EMP’s (Brighton, U.K.) 13 A 
Pulse Protector are designed to 


LOW-COST PAGE PRINTER* 


The T9005 (£439) 5-ppm 
page printer gives you a res¬ 
olution of 300 dpi, 26 fonts, 
LaserJet II emulation, and 
its own Windows printer 
driver. The printer from 
Mannesmann Tally (Wok¬ 
ingham, U.K.) can handle 
an average of 3000 pages 
per month, but it's capable 
of a maximum of 10.000 pages 
per month: it needs to be refilled 
with toner every 2500 pages. The 
T9G05's paper-handling capa¬ 
bilities include a 250-sheet input 
bin that's concealed within lhe 
printer. This ensures that the 
overall footprint of the printer 
remains small. The printer's PCL 
Level 4 code set means it is com¬ 
patible with most leading soft¬ 
ware packages. 

Phone: +44 734 78871J; 
fax +44 734 791491 . 

Circle 1474 on Inquiry Card. 
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Reflection makes it child's play. 


If connecting PC's to minicom¬ 
puters, mainframes, and ser¬ 
vers is a puzzle, choose 
Reflection and Reflection Net¬ 
work Series software from 
WRQ. 

No other software vendor of¬ 
fers such a complete solution to 
integrate personal computers 
with UNIX, VAX/VMS, HP, and 
IBM systems. 

Reflection provides the most 
precise terminal emulation for 
text and graphics, fast file 
transfer, a versatile command 
language, and more. DOS, 
Windows, and Macintosh plat¬ 
forms are supported. 


To run host and LAN server ap¬ 
plications at the same time, 
add the Reflection Network Se¬ 
ries. NS/VT.LAT, Telnet, TCP/IP, 
and LAN protocols can run con¬ 
currently on a single PC, over 
Ethernet or Token-Ring net¬ 
works. 

The Reflection Network Series 
also includes support for 
Berkeley Sockets and 
NetBlOS-yet it takes remark¬ 
ably little memory. 

Putting all the pieces together 
can be challenging. Yet simpli¬ 
city is true genius. If you need 
basic PC-to-host connections, 
links to multiple hosts and 


LANs there is one obvious so¬ 
lution: 

Reflection. 

To solve connectivity 
problems call 



GFKT Hamburg • Germany 
Frankenstr. 29 • 20097 Hamburg 
Phone (40)237301-0 
Fax (40) 237301-80 

^Reflection 

"Making PC connections oourtf 


Reflection and Reflection Network Series are registered trademarks of Vtelker Richer & Quinn, Inc. 
All other trademarks are the property of their respective holders. 
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drive spinning at 600 to 720 rpm 
and recording both sides simul¬ 
taneously lets Fac’Sim format 
and certify a disk as error free in 
25 seconds. Proprietary software 
tracks defective disks, identifies 
defects on rejected disks, and can 
be read back on a PC. A Win- 
dows-based Supervisor program 
gives you information on yield 
status on the production line in 
real time. 

Media Service International 
(Maurepas. France) also offers 
Automatic Track Locator, which 
indicates the shift in positioning 
within one minute for any 37?- 
inch recorded floppy disk. The 
equipment (call for prices) con¬ 
tains 64 microsteps per track, 
and an alignment disk automat¬ 
ically calibrates it. The device 
stores calibration data on an 
EEPROM and compares it to 
that on replicated disks for 


analysis. The equipment is semi- 
automated and indicates mis¬ 
alignments via illuminated 
LEDs. 

Flex Tmulator (call for prices) 
is a repeatable, accurate floppy 
disk that acts as a standard ref¬ 
erence in verifying drive char¬ 
acteristics. Used in conjunction 
with a function generator, 
Flex'Imulator allows measure¬ 
ment of the transfer characteris¬ 
tics of the read/write head and 
amplifier circuitry. You can use 
it to adjust head damping resis¬ 
tance, shouldering sensitivity, 
and other functions. When 
mounted in certification equip¬ 
ment, FlexTmulator serves as a 
master amplitude reference, al¬ 
lowing users to adjust the certi¬ 
fier and set gains. 

Phone; +33 30661295; 
fax +33 30511414. 

Circle 1479 on Inquiry Card. 


LABEL PRINTER 

The Continuum 1 /1E label printer 
(from £2625) can quickly print 
high-quality extra-large charac¬ 
ters, bar codes, and graphics im¬ 
ages. This new uni L from Contin¬ 
uum Specialist Technologies 
(Chalgrove, U.K.) automatical¬ 
ly peels self- 
adhesive la¬ 
bels from a 
sprocket-fed 
mil either con¬ 
tinuously or 
on demand. 

If s equipped 
with a multi¬ 
function trac¬ 
tor-feed drive. 

The reinking 
ribbon car¬ 
tridge can 
print up to 5 
million char¬ 
acters with 


fast-drying, weatherproof ink, A 
custom stand provides stability 
and also stores label boxes on the 
input side and printed label out¬ 
puts. 

Phone: +44 823 673051; 
fax +44 823 673052 . 

Circle 1480 on Inquiry Card. 



SIMPLY THE MOST ADVANCED 
MPC SOUND BOARD. 



MIDI and 

pye.Nrji 

-conneclion 


If you're serious 
about multimedia 
digital audio tar PCs then 
consider Antex. We combine 
multiple compression formats, 
advanced features, and crisp 
sound with a future upgrade 
path. You see our customers 
are professionals, And fhev 
demand the best. Thaf s why 
Antex is the leading digital 
audio board supplier for Sample 

OEMs and integrators rotes to 

worldwide. Calf us today. 50kHz 


ANTEX 


CD-ROM/SCSI 

connection 


6 channel mixer 


Plug-in a 32-voice ; 


pro sy nines! 


OP13 Synthesis 


16-bit A/D -D/A 


Onboard digital 
audio buffering 


SCSI controller 

Programmable 20 MIPS DSP chip 

-.■ „ # Multiple compression including DVI, 

' ‘' CD-ROM XA, GDI, MS AD PCM 


16100 South Figueroa Street, Gardena, Californio 90248 
300/330-4231 ■ 310/532-3092 « FAX 310/532- 8509 


| SEiMES 3 / MODEL 1 1 | 


FOR PROFESSIONAL USE ONLY 
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ISDN TERMINAL ADAPTERS ► 

The first wave of Sonix 
Communications" (Cirences¬ 
ter, Lf.K.) ISDN products in¬ 
cludes internal and external 
terminal adapters* The 
adapters have modem-style 
user interfaces, making them 
plug-compatible with the 
company's modems. Mo¬ 
dem-like features have been 
added (e.g. T V.42bis data 
compression), which boosts 
data throughput from 6400 
bps to a possible 115*2 Kbps, 
plus a tailored version of Sonix's 
Intro modem-installation soft¬ 
ware. 

The Volante ISDN (£995) is 
a terminal adapter with a data 
port that supports both synchro¬ 
nous and asynchronous data 
transmission, and one voice poll 
for normal telephones and other 
analog devices. The Canzona 
ISDN (£795) is a terminal 
adapter for synchronous or asyn¬ 
chronous high-speed daLa trans¬ 
mission. The Volante ISDN PC 
(£895) is an imernal PC termi¬ 
nal adapLer card with two data 
ports and one full voice port for 
normal telephones. In addition, 
the Volante ISDN and Volante 
ISDN PC include a full voice 
port, allowing a single ISDN link 
to carry voice and data traffic 
simultaneously. 

Phone: +44 285 641651; 
fax +44 285 642098 * 

Circle 1473 on Inquiry Card. 

COMPACT POWER PROTECTION 

The MCI OkV A/7kW MicroBak 
UPS provides two benefits for 
midrange systems: a smaller, 
compact footprint, with the in¬ 
verter and battery housed in one 
cubicle, and energy-saving fea¬ 
tures for reduced running costs. 
This UPS has Galatrek Interna¬ 
tional's (Keen, U.K,) VI,40 
frmwa re communi call on s and 
control system, a brain that lets it 
use an energy-saving inverter/bat- 
tery charger section* 

The MClOkVA/TkW (£7270) 
has a built-in front-panel key¬ 


pad, a 32-character LCD, and an 
RS -232 port. The front-panel 
keypad provides access to any 
of the 22 meter functions, set 
points, and alarm control com¬ 
mands. You can use the RS-232 
port to connect external hand¬ 
held remote keypads, terminals, 
and modems* 

Using a modem and PC run¬ 
ning communications software 
such as Pg werCheck Plus, you 
can monitor UPS performance 
from thousands of miles away. 
If a power emergency happens, 
die MC lOkVA/7kW can dial up 
to four telephone numbers to re¬ 
quest help. 

Phone; +44 492 640311; 
fax +44 492 641828. 

Circle 1471. on Inquiry Card. 

COLOR LCD MONITOR 

The LMT-502Q is an ergonomi¬ 
cally designed 9.4-inch no-radi- 
ation color monitor from 
Chuntcx (Watford, ILK.)* It uses 
active-matrix TFT technology lo 
provide a sharp, flicker-free im¬ 
age in any light. All the controls 
are conveniently located behind 
a hinged flap on the front. The 
folding stand lets you use the 
LMT-502Q (£2499) on a desk or 
hang it on a wall. The monitor 
is compatible with IBM PCs, 
Mac IIs, and, with an optional 
adapter, you can connect it to a 
video source for multimedia ses¬ 
sions. 

Phone: +44 923 818461; 
fax +44 923 818643 . 

Clrcfo 1023 on Inquiry Card* 



CLText 


CUPPER PROGRAMS 

FOREVER FIT 


CLText - A full-featured, linkable word 
processor for Clipper. Supports 
WYSIWYG, printer attributes, form 
letters, seardh/replace, cut/paste/copy, 
documents > 64K, Configure to 
emulate MemoEditO, WordPerfect, 
Word (5 and 5.5k Brief, or DOS Edit. 

CL Re port - A fully relational, linkable 
WYSIWYG report writer, written 
specifically for Clipper. Royalty free 
report designer. Even include Clipper 
UDFs in your report specification! 

CLTools - A low level function library 
for Clipper. Supports string handling, 
communications, compression, 
directory management, windowing, 
prmt spooling, and much more. 


- - 




CLGraph/CLiD - 2 and 3 dimensional 
charting library for Clipper. Supports 
all resolution^® to 1024*768 in 256 
-colors, Design 3j| charts interactively 
,vtfjt,h forsuppMj chart designer. Print 
ftH page Qf^ aser and dot matrix 
prinjfS Full PCX support. 


U bilge e»d In Liu l- t 


ExoSpate - DOS Extender for Clipper. 
Lets your Clipper apps run in protected 
mode with direct access to 16 meg, of 
memory. 


CLWindow - An 5AA/CUA compliant 
Graphical User Interface for Clipper- 
Works with existrng code, supporting 
Windows, Mouse, Radio Buttons, 
Check Boxes, Menus, Combo Boxes 
etc. even Windows .ICO files. 

"t have absolutely no hesitation in 
recommending the CL products as 
the best Clipper add-ons". 

Rick Spence, 

Original Co-developer of Clipper 

SOFTWARE DESIGN CONSULTANTS 

The Bam, New Street, 

GO- Ramswicfc Glos GL8 6UM 
Phone (44) (0) 452-SI 2 733 
Fax (44) (0)452-613 918 

Dr, Huggle Si Partner GmbH 

Hejnrichsailee 41 
D-52062 Aachen 
CIS #100010,1131 
Phone (49) (0) 241-403114 
Fax (49) (0) 241-403117 
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What’s New International 


Hardware 


WINDOWS NT WORKSTATIONS 

The Future NT system comes with 
Windows NT and is network 
ready. Available in midi-tower, 
deskside packaging, the system 
from Future Computers (Croy¬ 
don, U.K.) is based on an EISA 
66-MHz 486DX2 workstation 
with 16 MB of RAM (expandable 
to 128 MB). Several hard drives 
are available from 320MB to 2 
GB, including 320 MB, 500 MB, 
1 GB, and 2 GB. A Super VGA 
card and Super VGA color mon¬ 



itor are also included. 

Featured in the Future NT sys¬ 
tem is a double-speed Toshiba 
CD-ROM The system has NT- 
approved Ethernet cards and soft¬ 
ware. Connectivity with other NT 
systems or with file servers oper¬ 
ating under the NT Advanced 
Server Edition is included within 
the system. E-mail and group - 
sehedu I ing software are also pro- 
vided as network applications. 

The company has included 
TCP/IP interconnectivity soft¬ 
ware, which lets the NT work¬ 
station or network link to Fu¬ 
ture's Unix-based computers, 
accessing data and transferring 
Hies. The Future 486DX2-66NT 
has a 320-MB hard drive, 16 MB 
of RAM, and a CD-ROM drive 
(£2995), 

Phone:+44 81 6670707; 
fax +44 81 651 6407. 

Circle 1021 on Inquiry Card. 


GREEN MOTHERBOARDS 

First International Computer 
(Taipei, Taiwan) built its G-se- 
ries Green motherboards around 
VIA Technologies' GMC chip 
sets, which integrate power-con¬ 
servation features. Supporting 
write-back and System Manage¬ 
ment Mode CPUs, these chip 
sets provide multiple cache 
schemes and data streaming. 

The First motherboards in the 
series are the 386-GT, 486-G AC, 
486-GVT, and 486GIO-VT {call 
for prices). Standard features in¬ 
clude the Award BIOS, a Dallas 
real-time clock, and Dupont 
SIMM sockets. Each board, ex¬ 
cept for the 386-GT, also in¬ 
cludes an OverDrive socket. 

Ideal for entry-level systems 
and based on an ISA-bus archi¬ 
tecture, the 386-GT accepts 
386DX, CX486DLX. and CX487- 
DLC CPUs and comes with five 


ISA slots, one 8-bit slot and mem¬ 
ory expandable to 20 MB. 

The 486-GAC is an all-in-one 
motherboard with built-in fea¬ 
tures that include IDE, local IDE, 
and FDC interfaces; two serial 
ports; one parallel port; and a 
Cirrus Logic VGA controller. 

In addition to a maximum of 
128 MB of RAM, the 486-GVT 
offers six 16-bit ISA slots, one 
8-bii ISA slot, and two dedicated 
VL-bus expansion slots. 

The 486G10-VT supports 
write-back and System Manage¬ 
ment Mode CPUs, multi mas ter 
operations, and built-in power 
management features. There is 
room for expansion with six ISA 
slots and two 32-bit VL-bus ex¬ 
tensions. The maximum amount 
of memory is % MB of RAM. 
Phone: +886 2 7174500; 
fax+886 2 7182782. 

Circle 1481 on Inquiry Card. 




SEKISUI 


RS-232C 


multi-protocol analyze* 




m LE-3000 MAJOR FUNCTIONS 


• Statistical analysis • Idle time measurement 

• Automatic configuration • Off-line analysis 

• Data extend with 128K0/256KB S-RAM cards 

• Protocol translation display capability 

■ Powerful trigger function * BERT function 

• Timer/eounter capability * 192Kbyte buffer memory 


MULTI PROTOCOL ANALYZER 

LE-2000 


MuUMunciiun analyzer Chat supports 
high-apsed cormnuntcations rework of 
64Kbps. 


COMPACT PflOTOCOL ANALYZES High-performance tt^ 232 C line monitor 
f W““ capable of monitoring high-speed asyn- 

“ g\r\r\f chmnouscommunication of 3 fi. 4 Kbpg, 


COMPACT LOGIC ANALYZER 


CA -1000 

■ Simultaneous sampling 
of 16 channels at a rale 
of 100MHz, 

* Lange capacity memory: 
32KJbrts/CH 


CA -500 

* Simultaneous sampling 
of 16 channels al a rale 
of 50MHz. 

■Large capacity mermory; 
32 Kbits/CH 


-3 L^iaNaLYZER SC/2 

SC/2 has the SCSI simulation capability. 

A high-performance analyzer for professional use 
that is capable of simulating both the initiator and 
the target. 


LE 3000/2000: Restricted by COCQM 


SEKISUI CHEMICAL CO., LTD 

Computer Applied Equipment Division 


4-4 Nishrtemma, 2-chome. Kita-ku. Osaka, 530 Japan 
PHONE: OSAKA (06) 365-4504 FAX: OSAKA (06) 365-4375 
TELEX: 5236943 SEKIOS J 
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What’s New International 


Software 


Symbolic Composed 



Tonality Systems says that its Symbolic Composer 3.0 features 
the free resolution technology, which lets you create unique 
rhythms and tempo structures on your Mac or Atari system. The 
company has extended the program's MIDI processing and 
generating capabilities to include new fractal forms, Fourier 
analysis, virtual timesheet construction, and direct routes to 
CSOKJND wavetables and Mathematics. 

The program provides you with a Digital Assistant, whose 
knowledge base consists of 250 power tools you can apply to 
melodies as well as chords, rhythms, durations, velocities, chan¬ 
nel and program changes, tempos, MIDI controllers, and whole 
compositional structures. You can run Symbolic Composer side 
by side with leading sequencers and scorewriters. 

The menu lets you define all the elements of your composition. 
From the YellowPages, you'll grab the power tools to build hot 
beats, imitate the techniques of the great masters, experiment 
witli serial music, or create effects. The Sym-Clavter tool lets you 
try out chords and processors while designing patterns for your 
composition. 

Symbolic Composer's library lets you access a bank of music 
elements and store melodies, tonalities, velocities, and rhythms 
of your own style* The software [US$495) can handle complex 
rhythms and tempo changes. 

Contact; Tonality Systems, Amsterdam, The Netherlands , 
phone and fax: +31 20 6757 993 . 

Circle 1421 on Inquiry Card. 


WYSIWYG TEfT EDITOR 
FOR WINDOWS 

The TX Text-Control 3.0 DLL 
tor Windows helps you incorpo¬ 
rate sophisticated WYSIWYG 
text display, editing, and print¬ 
ing capabilities into your Win¬ 
dows applications, according to 
DBS (Bremen, Germany). Ver¬ 
sion 3.0 includes support for 
RTF, hypertext fields, and linked 
windows. In addition to sup¬ 
porting its native format and 
ASCII, TX Text-Control now 


supports the import and export 
of RTF text. Hypertext capabili¬ 
ties can be easily added to an ap¬ 
plication using version 3.0's 
marked fields feature. 

The product (3000 deutsche 
marks) supports multiple fonts, 
font attributes, color, subscripting 
and superscripting, all on a char¬ 
acter basis. In addition to its 
character-formatting capabilities, 
TX Text-Control 3.0 handles tab¬ 
bing, line spacing, and paragraph 
formatting. To achieve the 


WYSIWYG effect, screen text 
formatting is adjusted based on 
the currently selected Windows 
default primer The WYSIWYG 
printing capability will produce 
an output document that accu¬ 
rately matches the contents of a 
TX window. Using the scaling 
capability, you can scale TX 
Text-Control 3.0 windows and 
contents in a range of 10 percent 
to 250 percent. Version 3.0 also 
includes full Windows Clipboard 
support. 

Phone: +49 421 2208161 ; 
fax+49421 73398. 

Circle 1426 on Inquiry Card, 

ANTIVIRUS FDR DOS AND OS/2 

Sophos Data Security (Abing¬ 
don, U.KJ offers Vaccine for 
DOS and Sweep for DOS and 
OS/2. Vaccine uses crypto¬ 
graphic checksums to freeze the 
state of your PC, letti ng it detect 
all viruses, known and unknown, 
without the need for updates. The 
package includes Sweep, which 
you use during installation to 
check for known viruses, and 
Sophos Utilities, which you can 
use for further investigation of 
an infection. You can tailor Vac¬ 
cine (single PC license, £99.50; 
file-server license, £595; site li¬ 
censes are available) to your own 
requirements. Other features in¬ 
clude automatic in¬ 
stallation, audit-trail 
generation, and a virus 
information data¬ 
base with query and 
search capabilities. 

Sweep scans disks 
and networks for 
known viruses, in¬ 
cluding polymorphic 
viruses. You can 
choose a high-speed 
scan for normal use or 
a high-security scan for extra 
safety. Sweep is available for 
DOS (single workstation, £295; 
file servers for up to 20 users, 
£495; 20 or more users, £895; 
site licenses are also available) 
and OS/2 (same prices). Sweep 
for OS/2 checks files held on the 


server and can run as a back¬ 
ground process, constantly scan¬ 
ning DOS executable files and 
sounding an alarm if it finds a 
virus. 

Phone:+44 235559933: 
fax +44 235 559935 . 

Circle 1443 on Inquiry Card. 

MARKET-RESEARCH 
SOFTWARE ▼ 

Your company can conduct its 
own market research with Pin¬ 
point for Windows from Long¬ 
man Logotron (Cambridge, 
U.K.). A system for collecting 
and analyzing information from 
surveys using questionnaires, the 
package helps you design and 
publish your questionnaire; en¬ 
ter data on-screen in a form iden¬ 
tical to the one on which you col¬ 
lected your data; analyze, sort, 
search, and select data; summa¬ 
rize the results in graphs, charts, 
and tables; and present the final 
analyses on-screen or in print. 

Once you have compiled all 
the information you need, you 
can rapidly order and analyze it 
in various ways to indicate cor¬ 
relations, patterns, and trends. 
You can also frame and test hy¬ 
potheses and quickly derive a 
range of useful statistics. Pin¬ 
point for Windows (£249; site li¬ 
cense, £750) lets you read in 


Paradox tables, dBase files, com¬ 
ma-separated values, and tab- 
separated values. The program 
supports OLE, so it works with 
other Windows applications. 
Phone: +44 223 425558 ; 
fax +44 223 425349. 

Circle 1425 on Inquiry Card. 
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Windows-to-X Window System Connectivity 

With WRQ’s Reflection X, PCs running Win¬ 
dows can access X Window System applica¬ 
tions on any host over a network. In effect, 
Reflection X turns your PC into an X graphics 
terminal operating under Windows, according 
to Wick Hill IMXp 

Reflection X provides bidirectional copy and 
paste between X applications and Windows 
applications, compliance with X Window Sys^ 
tern 11 release 5, support for major X GUI 
standards, the ability to run in single- and 
multiple-windows modes, support for major 
third-party TCP/IP products, FTP for Win¬ 
dows, and an X trace utility. 

The product is available as a stand-alone version (£450) or as the Reflection X Connectivity 
Suite (call for prices], which is bundled with the Reflection 2 for Windows terminal emulator 
and WRQ’s TCP/JP stack. Some features of the Connectivity Suite include terminal access to 
character-based and graphical applications, networking protocols, a scripting language, file 
transfer, and keyboard mapping. 

Contaci: Wick Hill IMX. Woking, U.K, +44 483 772280; fax +44 483 772090 , 

Circle ±424 on Inquiry Card. 



GREEK SPELLING CHECKER ▼ 

Pouliadis Associates (Athens, 
Greece) says that Spell Mate is 
the best-selling spelling check¬ 
er in Greece* A Windows appli¬ 
cation, the program checks for 
spelling errors according to the 
Greek-language grammar rules. 
You can use it in Microsoft 
Word 2.0, with Clipboard dam, 
and with files compatible with 
word processors that can import 
and export in text format or RTF. 
Spell Mate 2*0 supports all 
known Greek character sets. 

The spelling checker is based 
on a dictionary Lhat contains 
about 60,000 word roots and in¬ 
formation about their type. The 
main algorithm uses the current 
word as an index to the dictio¬ 
nary and applies all the associ¬ 
ated grammar roles to conclude if 
the word is acceptable or not. 
You can customize the spelling 
checker by enabling or disabling 
the checking of words contain¬ 
ing numbers, words containing 
Latin characters instead of the 


Greek equivalents, as well as all- 
uppercase words. Spell Mate 
(35,000 drachmas) can also leam 
unknown words. 

Phone: +30 1 9242072; 
fax +30 I 9241066 , 

Circle ±423 on Inquiry Card. 

FORTRAN PORTABILITY TOOLKIT 

If you are a FORTRAN pro¬ 
grammer facing the problem of 
creating portable applications. 
Scientific Software’s (Henley- 
on-Thames, U.K.) FORTRAN 
Portability Toolkit may interest 
you. It provides a standard li¬ 
brary of utility routines, file 
merge and split programs, and a 
set of coding guidelines. The util¬ 


ity library consists of a set of 
FORTRAN callable subroutines 
and functions that address known 
portability problem areas (e,g., 
file handling) and provides con¬ 
sistent and transparent 
interfaces to system 
routines. 

With die merge pro¬ 
gram, you can com¬ 
bine sets of files into a 
single file, while the 
split program reverses 
the process. These op¬ 
erations permit easier 
file transfer and also let you per¬ 
form tasks such as global editing 
operations. Both programs have 
additional filtering capabilities, 
which Jet you strip tab and non- 
printable characters from the 
files. The toolkit (£450) also in- 
cludcs a FORTRAN coding 
guidelines manual. 

Phone: +44 491 411727; 
fax+44 491 411627. 

Circle 1435 on Inquiry Card. 

EDIT POSTSCRIPT DOCUMENTS 

Many NextStep applications let 
you import PostScript files, but 
the files must be a single page 
and in EPS format. Using Tai¬ 
lor, you can import PostScript 


Files (even a multipage docu¬ 
ment), disassemble a multipage 
document into several single 
pages, and copy selections of a 
PostScripi document to the paste¬ 
board, ready for pasting into your 
application. The package from 
FirstOass (Drongcn. Belgium) 
lets you save the results back to a 
PostScript file or use copy and 
paste functions to piace them in 
NextStep applications* 

Tailor (US$495) can handle 
line work, raster images, text at 
any rotation angle, and clipping 
masks. You can synchronize 
multiple views on the same doc¬ 
ument; use the document win¬ 
dow toolbar for quick zooming, 
panning, and selection; ediL ob¬ 
jects in preview or wireframe 
mode; and directly manipulate 
objects at any group nesting lev¬ 
el without breaking the group¬ 
ing structure. Tailor lets you use 
inspectors for instant change of 
color and other graphical attri¬ 
butes; copy and paste graphical 
attributes between objects; and 
reconstruct text paragraphs from 
independent text lines; and im¬ 
port TIFF images. 

Phone: +32 92276248; 
fax +32 9 2271589. 

Circle ±440 on Inquiry Card. 


PAYROLL SYSTEM ▼ 

The Bonus DOS-based payroll 
system automates the calcula¬ 
tions associated with manual 
payroll systems, calculating an 
employee’s pay in less than 10 
seconds, according to Intex Soft¬ 
ware (Yarm, U,K.). The system 
takes into account statutory sick 
pay. Director’s National Insur¬ 
ance, maternity pay, pensions, 
and end-of-year figures. 

The system (about £400) pro¬ 
vides for up to 500 employees in 
a company and up to 45 compa¬ 
nies. You can run a payroll for 
one, a range, or all employees at 
a time; reverse calculations and 
rerun them for selected employ¬ 
ees; create and modify reports 
using the Report Generator; cal¬ 
culate monthly and end-of-year 
summaries; and print end-of-year 
forms. 

Phone: +44 642 790700; 
fax +44 642 791166. 

Circle ±430 an Inquiry Card. 
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INTRODUCING SYMANTEC 
C++ PROFESSIONAL DESIGNED BY 
MICROSOFT AND BORLAND C++ USERS. 




Microsoft users hate 
slow compilers. Borland 
users hate slow, fat code. 

So we made Symantec 
C++ Professional 6.0 
faster and more efficient. 

But our one-pass compiler isn’t just 
faster—it produces faster applications. 
Thanks to powerful global and local 
optimizations. And some unique C++ 
optimizations you won’t find anywhere 
else. We’ve also included OPTLINK, 
absolutely the fastest linker you can buy 

The best environment 

Symantec C++ is the first 
development system to fully integrate 
editing, compiling, debugging and 
version control in a completely new 
and graphical Integrated Development, 
and Debugging Environment (IDDE). 
This breakthrough new IDDE is packed 
with graphical tools, a great new a 
resource editor and drag-and- _ ®|j 
drop capabilities. 

The best visual tools. 

Using technology developed 
for Symantec by Blue Sky 


Software, Symantec C++ gives you the 
world’s most sophisticated visual tools. 
This is what Microsoft Visual C++ 
should have been. 

Win32s from the leader 
in 32-bit compilers. 

Win32s is free in every box. Create 
true 32-bit applications that run 
unchanged under both Windows 3.1 
and Windows NT. Develop and debug 
apps on your existing Windows system. 

It's easy to switch. 

Symantec C++ is highly compatible 
with Microsoft and Borland C++. So 
there’s no reason to wait. 
We’ve also included the 


C++ 


Symantec C++ is available in both 
Professional anil Standard versions. 


C++ 

PROFESSIONAL 


We asked questions. 
We listened. And we took 
what we learned from 
Microsoft and Borland 
C++ users and created 
a better way for you to 
develop applications. 


complete Microsoft 
Foundation Classes 2.0 
as well as support for 
Microsoft Visual Basic 
controls. 


Order today. 

Symantec C++ 
Professional 6.0 is now 
priced at just $499.* 

But if you are already a 
Microsoft or Borland 
user, we have a special 
upgrad e offer of just 
$199.95.** A 60% savings. 
See your dealer. Or 
call 1-800-453-1077 ext. AP80 and 
order now. Symantec C++ Professional 
6.0 is everything a Microsoft or Borland 
C++ user could want. 


The best compiler. 
And the best linker. 


Get today's best C++. 

And two tickets to Hawaii. 

7\vo awesome environments in every box. 

Along with our incredibly powerful 
IDDE, you'll also find a coupon redeemable 
for two airline tickets to Hawaii 
in every copy of Symantec C++ Professional 
or competitive upgrade. 

This coupon is redeemnlite for a travel certificate (full entitles 
you to receive from Travel Reservations, roundtrip airline 
tickets Jar two to Honolulu, Hawaii upon the purchase qf seven 
nights hotel nwimmodfitiuns with tin cstimutud total cast of 
$826 to $1,306. Prices may be subject to reasonable changes 
(i.e., inflation) prior to confirmation. Prices may vary 
depending on times and dates tff departure Some restrictions 
do apply Far complete FAX details, dial t-8W-5f>4440JS r select 
option jli. document M43 


SYMANTEC. 


'Suggested retail price. Actual price may vary, “Upgrade offer plus 
shipping, handling and applicable lax. Offer price in IIS. dollars. 
Valid in US and Canada an,tg. For more information in Europe, 
call 31-71353111. In Australia, call 6J-2S79-6577. In Canada, call I- 
xxmrmi- ftwywfero else, call m-252SW0. Symantec C++ is a 
registered trademark of Symantec Corporation, All other products 
are trademarks or registered trademarks of their respective holders. 

©1903 Symantec Corporation. All rights reserved 


tSrmijfi** r* ranjUHD 1 LrutaCuLiii Krf 

tjpMnHri h.-3tiy iSmBMi nuto. mtih .Uhujiimp 
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NATIONAL GALLERY 
ON CD-ROM ► 

Microsoft (Woking^ 
ham T IXK<) oilers Mi¬ 
crosoft Art Gallery: 

The Collection of The 
National Gallery. 

London, an interac¬ 
tive guide to one of 
the world’s finest col¬ 
lections of paintings. Based on 
the National Gallery's computer 
information system, the CD- 
ROM provides a visual encyclo¬ 
pedia of the collection of over 
2000 paintings, including works 
by Leonardo da Vinci, Michelan¬ 
gelo, Raphael Titian, and Rem- 
hrandL The pictures are high- 
quality 256-color reproductions, 
digitized from the National 
Gallery’s photographic records. 

Microsoft An Gallery (about 
£50) offers information about the 
paintings, artists, and times and 
places in which they lived. It in¬ 
corporates articles consisting of 
more than 5000 pages of infor¬ 
mation, including over 700 bi¬ 
ographies (with spoken names). 
It also includes more than 50 an¬ 
imated illustrations that bring to 
life aspects of composition, per¬ 
spective, and painting technique. 
The articles, maps, and paintings 
in Microsoft Art Gallery are in¬ 
terlinked, so you can search, 
browse, and navigate through the 
information. 

Phone: +44 734 27(MX)I; 
fax +44 734 270002. 

Circle 1445 on Inquiry Card. 

BUSINESS FORECASTING TOOL 

You can use NIBS’ (Republic of 
Singapore) NeumForecaster 2.10 
for Windows and the Mac (SGD 
600 each) for applications such 
as time-series forecasting, cross- 
sectional classification, and in¬ 
dicator analysis. You cun build 
forecasters with any number of 
input and user-specified com¬ 
plexity, limited only by the 
amount of memory. Twelve 
built-in neural-net work models 
include back propagation, radial 
basis function, the proprietary 



FastProp, and Ncu- 
roFuzzy. Rescaled 
range analysis helps 
you predetermine 
the predictability of 
the input data and 
reveal hidden cy¬ 
cles in the time se¬ 
ries. 

Features of Neu- 
roForecaster include multitask¬ 
ing and background training 
mode; unlimited network capac¬ 
ity; Hurst Exponent, to unveil 
hidden market cycles and check 
for predictability; correlation 
analysis, to compute correlation 
factors and analyze the signifi¬ 
cance of indicators; weight his¬ 
togram, to monitor the progress 
of learning; and accumu lated er¬ 
ror analysis, to analyze the 
strength of input indicators. 
Phone: +65 344 2357; 
fax +65 344 2130. 

Circle 1432 on Inquiry Card. 


WINDOWS METERING SOFTWARE 

Site Meter, a native Windows ap¬ 
plication for software meter¬ 
ing and virus protection on 
NetWare LANs, ensures the 
legality of a LAN by pool¬ 
ing all legal copies of soft¬ 
ware under strict metering 
controls. Available from 
Technocom (Slough, LLK,), 
Site Meter monitors usage of the 
software and locks out users 
when no legal copies of an ap¬ 
plication are available. The pro¬ 
gram (100-user file servers, 
£430) comes with a "Queue 
hack" function that notifies 
locked-out users when an appli¬ 
cation becomes available. You 
install SiteMeter as an NLM to 
eliminate the need for worksta¬ 
tion administration. The program 
also provides virus protection. 
Phone: +44 753 673333: 
fax+44 753 538415. 

Circle 1455 on Inquiry Card. 



ACCOUNTING SOFTWARE 

The Sage Group (Newcastle Upon 
Tyne, U.K.) has added 
bank interest calcula¬ 
tion, a fixed-assets reg¬ 
ister, skeleton journals, 
an improved disk doc¬ 
tor, remittance advice 
note printing, and 30 
other enhancements to Sage Ster¬ 
ling 6. Available as a single-user 
or multiuser DOS product (£99 to 
£899), Sage Sterling 6 calculates 
your interest charges. By simply 
keying in the bank’s interest rates, 
the starting bank balance, and all 
amounts shown on your bank 
statements, you can find out when 
overcharging may have occurred. 
A printout shows how much in¬ 
terest you should have been 
charged on a daily basis as well as 
totals for the period in question. 
Phone: +44 91 201 3000; 
fax +44 91 201 0308. 

Circle 1431 on Inquiry Card. 


Data Management 


With Equinox, all the applications you write are executable under both DOS and Windows without 
recompilation. Compsoft says that the package is an object-based database employing both rela¬ 
tional and hierarchical models, with event-based processing in all areas. Equinox (single-user, 
£395; LAN versions: five-user, £1195, to 100-user, £16,995) features include forms design, 
queries, import and export, a security system, file and record locking, and design options. 

An Equinox database consists of one or more tables joined in a structure like a family tree. Any 
table can have up to eight child tables with eight tiers of dynamically linked children or gener¬ 
ations per database. An Equinox Workarea is a storage area that holds data that is not associ¬ 
ated with any particular data table or database. You can display them on forms and reports and 
store, recall, or manipulate them. Hie value of a Workarea can be local to one user, available 
throughout a network, re¬ 
tained between sessions, or 
last for only the time a pa¬ 
rameter file is in use. In 
addition, Equinox automati¬ 
cally maintains the System 
Workareas to monitor or 
control the activity of un¬ 
derlying database functions. 

You can simultaneously view 
or print data from multiple 
tables and nested child 
tables. Equinox automati¬ 
cally handies the display of 
multiple records. 

Contact: Compsoft, Alton, 

U.K., +44420 89545; 
fax +44 420 541445, 

Circle 1423 on Inquiry Caret. 
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VISUAL BASIC FOR ll'IiViJOH'S 


Visual Basic 3.0 (Or Win Std 
Visual Basic 3.0 lor Win Prof 

Comms Lib/Win 
Network Library/Win 
PDQ Comm for Windows 
Agility/VB 

Blrieve for Windows 
CodeBase 
Q+E Datahase/VB 
Q+E Multlflnk.VB 
O+E ODBC Pack 
Raima Data Manager 
VB/ISAM MU 
VBtrv Control Pack 
Visual Controls for Blrieve 
Vlsual/db Network 3.0 

3-D Gizmos 
ButtonTool & EditTool 
ctiarlBuilder for VB 
Control Palette 2.0 
Custom Ccnirol Factory 
Data Widgets 
MS Visual Control Pack 
QuickPak Pro for Win 3.0 

m 


£145 


Paradox Engine & DFX 3.0 £121 

Turbo C++ 3.0 E53 

Turbo C++ Visual Ed. (or Win £B4 

Turbo Pascal 7.0 CB4 

Turbo Pascal for Windows 1.5 C9 9 

Paradox far DOS 4.5 £405 

WITH FULL TECHNICAL SUPPORT 

ft C++ FOB WTVPOWS 1 


C Comms Toatklt/Windows £270 

COMM-DRV £145 

Cry stalComm for Wi ndows £130 

Green leal Oomm++ £180 

Green teat CommLib Pro £355 

Agility/VC++ £160 

Btrieve for Windows £365 

CB/ISAM MU for Win £150 

CodeBase 5,0 £220 

CodeBase+ 5.0 £220 

Integra VDB £399 

Paradox Engi ne & DFX 3.0 £125 

POET SDK Z0 £360 

Q+E Database Library £295 

Raima Database Manager £380 

Raima Object Manager £305 

Watcqm SQL for Windows £260 

Essential Graphics Chart £300 

GraphlC/Wln £370 

Graphics Server SDK £205 

Windows Charting Tools £300 

AccuSoft Image Formal Ub/WIn £370 
Ad Gculos 10 £325 

Borland Visual Control Pack £59 

Control Palette 2.0 £110 

Data Entry Workshop £ 130 

DataTable £195 

Diamond Toolkit £310 

1C Image Control 1 1 £325 

Magic Fields £300 

MS Visual Control Pack £69 

Out of Controls w/Source £355 

PCX Toolkit for Windows £155 

Prof Toolbox for Windows 3.0 £305 

ProtoGen+ £295 

TX Text-Control 3.0 E1T60 

WirVSys Library £105 

WrndowsMaker Pro 5.0 £875 

zApp for Windows 2.0 £330 

zApp for Windows NT 2.0 £330 

Zinc 3.5 for Windows £354 

C++ Designer £195 


Spread/VBX 

£205 

SpyWorks-VB 

£120 

VB/Magic Controls 

£120 

VBAssist: 3.0 

£135 

VBTools/Win 3.Q 

£145 

3D Graphic TdoFs 

£130 

Compression Plus for VBWIn 

£200 

GUI Assist 

£350 

Image Kn if e/VBX 

£145 

Microhetp Muscle/Win 

£160 

PCX Toolkit for Windows 

£155 

QuickPak Scientific for Win 

£105 

Spellcheck/VB 

£49 

TrueGrid 

£80 

VB Compress Pro 3.0 

£95 

VBXRef Utility 

£80 


C Sr C++ COMPILERS 


NEW BORLAND C++ 4.0 now supports 
some of the latest ANSi C++ proposal's 
(including exceptions and runtime type 
information), targets Win32s & WinNT as 
welt as Win 16, new tDE with GUI debugging 
for Win 16 apps. new Project Manager with 
multiple targets, drag'n ’drop & style sheets. 
AppExpert automates the creation of OWL 
apps, CtpssExped manages the classes in 
your generated app r OWL 2 has more 
complete API coverage, 16/32-bit portability, 
Doc/View architecture, automated message 
cracking, mom high-level objects including 
SpeedBars, print preview & VSJf support, 
beefier linker fat la$tl), and a new version of 
Turbo Debugger for NT {thread support etc). 

They have unbundled the assembler and 
dropped the DOS IDE, sc 3.11$ still available 
fat DOS diehardSr ONLY £265 {CALL FOP 
UPGRADE PRICING FROM 3. t OR 
COMPETING PRODUCTS), 


Aztec Embedded 086 

£290 

Borland C++ 3.1 

£250 

Borland C++& AFX 3.1 

£365 

Microsoft Visual C++ Std 

£96 

Microsoft Visual C++ Prof 

£230 

MS QuickC 2,5 

£52 

MS QuickC 6 QuickAsm 

£87 

Symantec C++ 6 0 Std 

£85 

TopSpeed C Pro! 

£180 

TopSpeed C/C++ Prot 

£225 

Turbo C++ 3.0 

£59 

Turbo C++ Visual Ed for Win 

£84 

Watcom C/C++16 9.5 

£325 

Borland C++ 4.0 

£285 

Borland C++ For OS/2 

£250 

High C/C++386 3.1 

£555 

MS Visual C++ 32-blt Edition 

£300 

NDP C/C++ 4.2 (386) 

£445 

Symantec C++ 6.0 Prot 

£153 

Walcom C32 for DOS 9,5 

£135 

Watcorn C/C++32 9.5 

E375 


ASSEMBLERS 


NEW MICROSOFT MACRO 
ASSEMBLER 6.11 can now host (as welt 
a$ target) Windows NT and has full 
support for the Pentium instruction set 
ONLY £110 (Upgrades from 6.1 from the 
Microsoft Upgrade Centre}. 

NEW BORLAND ASSEMBLER is now 
sold separately from Borland C++ 4,0. 
No details available as this goes te press 
(presumably it supports Win NT as well 
as Win 3.x). ONLY £59. 

Borland Assembler £59 

MS Macro Assembler 6.11 £ n 0 

Qptasm £195 

Phar Lap TNT DOS Ext SDK 6,0 £340 

Phar Lap 386IASIWL inkloc 5.1 £855 


News & Views 


Al long last, tine new Borland C++ 40 is 
shipping Borland hare taken some time in 
respond lo Visual C++, but here il is. OWL 2 has 
been irfmskxmed with t6/3Zbit portability, more 
(UJtfenEaire API coverage, portable 
implementation with no language extensions 
required Doc/View architecture & VBX support 
The IDE has an enhanced editor. GUI 
debugging for Win 16 apps, AppExpert & 
Clesstxpert are ihe answer to Microsoft's 
Wizards and there is a natty new Prefect 

* Manager. It also extends Borland's lead in olher 

* areas such as language - ii is iraoklng the ANSI 
standard and is ihe First compiler to support 
runtime type information (RTTI) and Iho ANSI 
C++ suing class, together wilh faster compile 
times and more optimisations, The big question 
for developed is whdher to base their apps on 
OWL 2 or MFC 2 

The only glaring omtssfon Is any support tor 
□LE fin our beia version at leaslj Mjcrosott have 
made il clear that OLE 2 will be vital For apps lo 
sell Oh Chicago, end then Cairo will introduce 
DOLE (distributed OLE), which will add another 
layer of complexity. Any serious Wndows 
developer mus! took at OLE 2 now, and 
development loots need to support ii as welt 

The new PC-Unt fot'C/C++ is the answer lo 
a number of requests we have had over the Iasi 
year or so It will analyse a mixed suite ai C 6 

: ( C++ rrodules and provides a variety of C +1 
specific checks such as reminders io virioaFise 
mharited destructors, create custom assignment 
operators 8 copy constructors for classes which 
need lhem r newideiete imbalances, name 
hiding, unusual but legal conairucts, etc. Ii is 
compatible with Borland & Microsoft C/C++and 
is tracking the ANSI standard, including 
templates & exceptions. Every C++ programmer 
stolid have mis one? 


Asynch Prof tor C/C++ 

C Asynch Manager 
C Comms Toolkit 
COMM-DRV 
Essential Comms 
Greenleaf CommLib 4.0 
SllverComm *C' Asynch 4.0 


Btrea Filer lor C Nelwork 

Btrieve 

C~fndex+ 4.0 

e-tree Pius 6.0C 

CodeBase 5.0 

CodeBase++ 5.0 

D-lSAM 

d-tree 

DataBoss 3,5 (Special Offer) 
Green leaf Database Library 
Paradox Engine & DFX 3.0 
POET SDK 2.0 
r-lree 

Raima Database Manager 
Raima Object Manager 
SoftFocus Btree/ISAM 
Topaz for C 4.0 
Walcom SQL Developer's 

Graphics & GUI 

Accusoft Image Format Lib 
dGE 5,0 

Essential Graphics Chari 
Essential Graphics Kernel 
Essential Graphics GUI 
Fastgraph (Ted Gruber) 
Graphic 6.1 

graph ics-MENU & Data Entry 
GX Graphics 2.0 
HALO Professional 2.0 
Meta WINDOW-DOB 4.3 
MetaWINDOW DOS/286 4.3 
M eta WI NDQW-DOS/386 4.3 
Object-Menu Pro-Pak 2.0 
PCX Toolkit 5 0 
PCXLab-DOS/286/306 
Real-Time Graphics & M/CT 
T-Wi ndows 

TEGL Windows Toolkit 3.0 
zApp tor DOS Graphics 2.Q 
Zinc 3.5 for DOS 

Math & Scientific 

C/Math Toolchestfi Grafix 
Huge Virtual Array & NAT 
Unpack. h++ w/Source 
Math h++ w/Source 
MIRACL 

Science & Eng Tools 8.0 


£130 

£145 

£215 

£145 

£215 

£225 

£135 

£170 

£365 

£250 

£565 

£220 

£220 

£325 

£490 

£79 

£180 

£125 

£360 

£295 

£305 

£305 

£75 

£215 

£260 

£360 

£205 

£130 

£135 

£99 

£190 

£305 

£185 

£155 

£245 

£150 

£210 

£270 

£510 

£155 

£150 

£165 

£240 

£1B0 

£330 

£354 

£45 

£215 

£429 

£257 

£39 

£115 


Printer 


Baby Driver Kernel 

£185 

SGI Printer Driver Toolkit 

£105 

GX Printer 

£240 

SLATE 

£260 

TesSeRact Printer Control Sys 

£45 

Screen 


C-Scape 4.G 

£360 

C/Windows Tooichest 

£45 

Greenleal Dalawincfows 3,0 

£225 

MEWEL Window System 4.0 

£380 

Object Professional for C++ 

£165 

Panel Plus II 

£260 

TCXL-DOS 6.1 

£79 

Turbo Vision Dev Toolkit 2.0 

£105 

Vermont Views Plus 

£595 

zApp lor DOS Text 

£330 

General & Systems Libraries 

C Tools Plus/6.0 

£116 

CAD/CAM Dev Kil/2D Personal 

£375 

Heap Expander 3.0 

£1,30 

Hold Everything 

£130 

Interwork 

£205 

More Heap 

£110 

MTA5K 

£215 

Mulfi-C w/Source 

£39 

PowerSTOR 

£99 

Restdent-C 

£160 

TesSeRact Compression Sys 

£45 

TesSeRact TSR Dev Sys 2 0 

£79 

1G l Tolu ski On nl (CAD/CAM) 

£395 

Tools.h++ w/Source 

£257 

TSRs and More 

£115 

VMData 

£370 

Toots 


C-DOC 5.0 

£150 

C’Vision for C 3.1 

£95 

Clear+ for C 

£135 

CodeCheck Personal 

£250 

MKS LEX 8. YACC 

£240 

PC-Lint for C 

£89 

PC-Lint lor C/C++ 

£139 

PC YACC Personal 

£250 

SourcePrirrt+ Deluxe 5.0 

£190 

BASK 

Compilers A Interpreters 


BBC BASIC-86 Pius 

£75 

CA-Reallzer (Win) 

£190 

GFA-BASIC for DOS 

£85 

GFA-BASfC for Windows 

£170 

GFA-BASfC for Win Compiler 

£42 

Powers ASIC 3. DC 

£110 

TrueBASIC 3.0 

£75 


H f7/5t/^LIIA t WrfO|iD05^ 

MS Visual Basic for DOS Sid 

£96 : 

MS Visual Basic for DOS Prof 

£230 

Comms Lib/DOS 

£115 

Network Library/DOS 

£80 

PDQ Comm 

£65 

Btrieve 5.1 

£365 

CodeBase 5.D 

£150 

db/Ub Prof 3.0 

£195 

E-Tree Plus 

£165 

Elllech's GUI Toofkit 

£125 

Graphics QuIckScreen 

£105 

Graphics Workshop 

£105 

GraphPak Pro 

£99 

GX Graphics 2,0 

£155 

Compression Plus 

£130 

Compression Workshop 

£110 

Mlcruhelp Musclo/DOS 

£155 

PDQ 

£110 

Printer Plus 

£185 

ProBas 5.5 

£165 1 

QuickPak Prof 4 1 

£145 

QuickPak Scientific 3.0 

£105 

GuickScreen 4.0 

£105 

Science & Eng Tools 8.0 

£80 

TSfiifie 

£80 


1103/es 
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What’s New International 


Software 


PHOTOLIB CD-ROMS 



Kagema offers three CD volumes of PhotoLib, the electronic 
image library. They are Travel 1,400 photos from Italy, Eng¬ 
land, France, Africa, Sweden, and the 0,$,; Travel 2,400 
photos from Germany, Switzerland, and Austria; and Plants 
and Animals, 400 photos of plants, flowers, and animals. 

All three of Kagema’s PhotoLib CDs (868 deutsche marks 
each) contain full-color photographs (24-bit color, over 16.7 
million colors) each of which is 16 MB (2920 by 1940 pix¬ 
els). Stored in JPEG format, you can use the images for 
large-size full-color printing and in image-processing and 
page-layout software packages. 

In addition to the photographs, the PhotoLib CDs contain 
image database and retrieval software. Each image is stored 
with a thumbnail representation of the image for quick dis¬ 
play; a description of the image containing name, source, 
reference number, photographer, ordering information, and 
usage codes; and a list of keywords for searching and re¬ 
trieval. The PhotoLib CDs are available for Windows and the 
Mac. 

Contact;Kagema A,G. t Zurich Switzerland, +4! / 321 0600: 
fax +4/ / 321 0642 , 

Girdle ±427 on Inquiry Card. 


DEVELOPMENT TOOL FOR 
Cfl-CLIPPER 

From the Italian Software Agen¬ 
cy, (Baveno, Italy) dBsee 3.0 
(US$1600) is a development tool 
for PC-based database manage¬ 
ment applications written in CA- 
Clipper. A full-cycle application 
generator, the package covers 
prototyping, application layout, 
technical and user documenta¬ 
tion, and rolling demonstrations. 

The package is composed of 
specialized modules that support 
specific tasks in the development 
cycle. The main module consists 
of a data dictionary, an applica¬ 
tion dictionary, a source genera¬ 


tor, a template language, a 
reverse-engineering system, 
maintenance utilities, a library 
with over 100 engineered func¬ 
tions, and two sample projects. 
Optional modules are available. 

The dBsee 3.0 environment 
manages all relationship types. 
You can define, replace, or ap¬ 
pend transactions, where each 
insertion, modification, or dele¬ 
tion creates a new record in a his¬ 
tory file. The source generator 
gathers all the functions you used 
for generating the various parts 
of an application and produces 
database file structures, a run¬ 
time data dictionary, configura¬ 


tion files, source code of the ob¬ 
jects, and make and link files for 
the final executable file. 

Phone: 3-39 323 922066; fax 
3-39323 925208 . 

Circle ±433 on Inquiry Card. 


STEPPING-MOTOR CONTROL 

A software library from Baier & 
Hippold (Korb, Germany), Fast- 
Step lets you control up to nine 
stepping-motor devices from a 
single PC. The software can con¬ 
trol three stepping-motor devices 
from different manufacturers 
through your PC's printer port. 
FastS tep includes language in¬ 
terfaces for C, Pascal, BASIC, 
and Windows; a command set; 
and an HPGL interpreter. You 
can s pecify pos i ti on i ng coord i - 
nates for FastStep (770 deutsche 
marks) in steps, millimeters, or 
inches and separately define 
maximum acceleration and speed 
for each axis. 

Phone; +49 715133338; 
fax +49 71513068L 

Circle ±434 on Inquiry Card. 

KNOWLEDGE-BASED SYSTEM 
FOR DIRECT MARKETING ▼ 

Pari tech (Creteil, France) offers 
a Windows version of its TclPro 
package, which automates the 
tasks associated with managing 
and executing direct-marketing 
and telemarketing applications. 
Tel Pro (3600 to 15,600 French 
francs) combines a relational 
database with functional mod¬ 
ules that include campaign man¬ 
agement, merge/purge, agenda, 
and import/export. TeiPro For 
Windows is available in the fol¬ 
lowing languages: English, Span¬ 


ish, Dutch, French, and Danish. 

Tel Pro walks you through the 
entire conversation by means of 
interactive scripts. You use the 
direct mail module to create doc¬ 
uments such as letters, action 
cards, and customized operation 
sheets. A relational database links 
customers/prospects, histoiy, pro¬ 
motion, orders, and product files. 
Interactive and dynamic tables 
display inventory status, dealer 
location, prices, and credit 
checks, A statistics module lets 
you compile statistics, carry out 
counts, and print reports. 

Phone: +33 1 43999109 ; 
fax +33 1 49569313. 

Circle ±442 on Inquiry Card. 

TEAMWARE PORTED TO 
WINDOWSNT 

ICL (Putney, U.K.) has ported 
its TcamWare product line to 



Windows NT (call for prices). 
Key TcamWare products include 
group productivity software, sys¬ 
tems management, and adminis¬ 
tration facilities; networking and 
communication products; and de¬ 
velopment tods for die PC LAN 
environment. 

Team Ware integrates PC 
workstations, LAN and Unix 
servers, and ICL and IBM main¬ 
frames within a client/server en¬ 
vironment. The Team Ware fam¬ 
ily includes TeamOffice, a range 
of workgroup services, includ¬ 
ing mail, library, calendar, 
forum, and work-flow appli¬ 
cations; TeamCare, systems 
management; TeamNet, 
LAN components; Team- 
Comms, enterprise connec¬ 
tivity; and TeamTools, data¬ 
base connectivity. 

Phone: +44 81 788 7272; 
fax +44 81 565 6645 . 

Circle ±433 on Inquiry Card. 
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Airrac 


If you are concerned aboutthe environment, meet a system thattums your conce 
into a profit, Thats right! MITAC s SuperGreen Series can save up to 85% of the 
energy costs in sleep mode— and you don’t have to be an accountant to add u p the 
savings! Butirs not a matter of environment andmoneyonty. MITAC has a system 
that even the most hard-core computer engineers would love to get their hands on. 
To see some of its astounding technological feats, just look atthe table on your right. 
And for more information, contact us: 


People Committed To InfoTech 

An trademarks and ■regislsreo trademarks aw properties ol thair respective owners. The ‘Intel insitfe Logo' Is a. 
raglsteted trademark at Intel Gor£, SpeCi(icatwn& are subject So change without notice. ‘Assumes lhat the PC is 
actively used a! least tour hours each day. twenty hours a week, and lhat it is in sleep mode the remainder of the 
lime. 


Non-CFC/recyciabi* packaging 


Dynamic power saving 


Low radiation monitor 


Resumes system with keyboard, 
mouse, LAW, and fax-modem 

Saves up to 1050 kwlV year* 


Only keyboard and 
mouse 


Saves up to 690 MVysar* 


VESA/DFMS support foe monitor 


OS-independent power mart&gemenl 


DOS™ and Windows™ 


■ MfrACINTfBNAPOIMLCClW*. 386|i(Sai-E]l ■ MTTAC EUROPE 013, 1«r44IS5Z67l»7Dffiftfi7G ■ M|HC JAPAN COHP f^*5CO-ZK2 M WTAGAUSTRALASIAPTY LTD, T«l:lll13j606 i lQ5& ■ MlTAE DE MEXLM APAM 

OlEntlBUTDIIS: fcKDHEAr-Oftin c Tnl.2-IT570fi& ■ SOUTH Af RICA-Lf Nl DATA Ml 1-79G62M ■ KENYA—C.C.5, Tsl:Z-MBZDD ■ SAUDI ARABIA—Nahil Tflt 1 -4W5373 ■ U A£-At-Yausuf Tel:4- ZBflOM ■ JDflMfl-CaintmlTBtf 24444241 ■ KYYT-E G O S, 
T'(I1-2S8B*92 ■ BAHRAIN .Mir,r. “c!:973-2^SH ■ NEW CALEDONLA Bitiu Bureau Tefcl7M74 ■ THAILAND Irnotech Ttfc55?-24I9 ■ INDONESIA- Multpdjr TBHUfrTStt ■ PHILIPPINES-! C.S ■ BRUNEI ASvstsn 1fll:23*«lO * 

KGWAJT—Zflrd AI-kDlfHfl>> t*l:Z4»#Ntt ■ iRAM—5SIRAN leL&H-EBt ■ SHI LANKA —Dynanic Ram I al:1-*367<5 
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What’s New International 


Software 


PC ELECTRONICS LAB 

Robinson Marshall (Tamworth, 
U.K.) offers Electronics Work¬ 
bench 3.0, a pro¬ 
gram that turns 
your PC into an 
electronics lab, 
complete with 
breadboard, an 
unlimited supply 
of parts, and sim- 
u lated test eq ui pment, V ersi on 3.0 
lets you create faulty circuits, for 
hands-on problem solving. Elec¬ 
tronics Workbench 31) (£ 199) also 
features JFETs and MOSFETs; a 
larger selection of component mod¬ 
els; new switches; instruments that 
are easier to adjust; and an inter¬ 
face that conforms to emerging 
GUIs. 

Phone: +44 82766212 ; 
fax +44 82758533 . 

Circle 1447 on Inquiry Card. 


WINDOWS-TO-UNK PRINTING 

Network Queue Management 
provides, through an interactive 
routing interface, the ability to 
print and plot arbitrary file for¬ 
mats in a multi vendor TCP/IP 
network environment. The prod¬ 
uct supports most output de¬ 
vices, from simple laser printers 
to advanced electrostatic plot¬ 
ters. 

Version 2,0 (call for prices) 
allows Full control of outgoing 
print and plot jobs from your fa¬ 
vorite Windows 3,1 applications. 
It includes a Shadow queue, 
which secures a bidirectional 
link to Ipr/lpd and future prim¬ 
ing standards; an accounting 
server, all spoolers under the 
NQM system report to it to me¬ 
ter CPU and media usage; and 
Load Leveling, a queue type 
called Multi Queue lets the sys¬ 


tem administrator set up load 
balancing across various queues 
in the network. The software 
from Di matrix (Lyngby, Den¬ 
mark) features plot administra¬ 
tion and central management of 
ail queue and file type defini¬ 
tions, making them available to 
all network users. 

Phone: +45 45 935100; 
fax +45 45 935111. 

Circle 1441 on Inquiry Card. 

REMOTE MAINTENANCE 
SOFTWARE 

With Ariane II, you can auto¬ 
matically gather and manage 
maintenance data from remote 
locations via telephone lines. A 
multilingual package (i.e., Eng¬ 
lish, French, and Spanish), it sup¬ 
ports remote terminal emulation 
under any combination of DOS, 


Windows, Prolog, and Unix Sys¬ 
tem V, 

A caller module (DOS ver¬ 
sion, 1560 French francs; Unix 
version, 3942 to 10,695 FF) has 
interactive window displays with 
color pop-up menus. You make 
connections through automatic 
call and redial features with mul¬ 
tilevel passwords, directories, 
and logs. File transfer protocol 
capabilities include access secu¬ 
rity, data compression, and 
information encryption. Auto¬ 
matic procedures include bidi¬ 
rectional file transfer, remote 
batch entry, and selective retry. 
Communication between mes¬ 
sage files is interactive, and you 
can call internal functions from 
languages like C, Pascal, and 
COBOL. A user-transparent re¬ 
ceiver module (DOS version, 
SI OFF; Unix version, 2005 to 




igature 2.1 
for Windows 

OCR with Text Appeal 


Ligature offers the best OCR software for your desktop , in either 
Omnifont or Trainable mode. This 32-bit application scans your 
document analyzes the layout, reads all Id/esfern European and 
Hebrew character sets and returns all text attributes directly to your 
application software. 


Take the Ligature Challenge! 


*■ Revolutionary accuracy due to Neural Network technology 
Enhanced page analysis with full retention of character & page attributes 
*- Improved OCR engine for degraded fax images 
* Compact footprint 
WYSIWYG editor with pop-up verifier 
HP AccuPage & TWAIN support 

A Software Development Kit for quick and easy integration of the OCR engine into specific 
applications, as well as an optional form-removal capability, are also available. 


For further information, please contact: 

Ligature Ltd., 3 Beit Hadfus St,, Givat Shaul Industrial Zone. Jerusalem 95483 Israel., Tel: +972-2-513553, Fax: +972-2-513395 
Ligature Inc., 25 Burlington Mall Rd., Suite 300, Burlington MA 01803 USA, Tel: (617) 238-6734, Fax: 1617) 272-3085 


40IS-20 BYTE JANUARY 1994 


Circle 515 on Inquiry Card, 





















Circle 524 on Inquiry Card. 


5350 FF) automatically executes 
background tasks, manages ac¬ 
cesses, and maintains log files, 
Argos Sysiemes (Les Ulis Cedex 
B, France) also offers optional 
development tools. 

Phone: +33 1 69281052; 
fax +33 1 69283322. 

Ckcte ±437 <m Inquiry Card, 

CORPORATE PROJECT 
MANAGEMENT 

Viatec Software (Camberley, 
U.KO offers FasTracs, a project 
management package for Win¬ 
dows that helps teajn leaders and 
supervisors track and report on 
the status of projects. The pro¬ 
gram updates projects in spread¬ 
sheet format or graphically; fea¬ 
tures drag-and-drop capability 
that lets you move objects and 



data to where you want it, any¬ 
where on the screen; and Project 
Navigator, an on-line assistant 
that gives you appropriate op¬ 
tions, stopping problems before 
they occur, 

FasTracs (£299,95) operates 
in English and German, The soft¬ 
ware can support up to 10,000 
tasks in each projecL. Four Gann 
charts in a variety of formats 
show project status graphically, 
and nine status reports can be fil¬ 
tered and tailored to your needs. 
You can assign people individu¬ 
ally or as members of work¬ 
groups and FasTracs is com¬ 
pletely customizable with respect 
to print options, 

Viatec Software also offers 
ProTracs Professional (£149,95), 
an entry-level DOS-based pro¬ 
ject management softw are pack¬ 
age, The software can track up 
to 2000 tasks per project. It pro¬ 
duces four Gantt charts, seven 


business-quality text reports, and 
is fully LAN compatible* 

Phone and fax: 

+44 276 676373. 

Circle ±453 on inquiry Card. 

COMPLETE INFORMATION 
RETRIEVAL 

Microway (Kingston Upon 
Thames, U,K,) designed the 
MS 160 IRIS (Information Re¬ 
trieval and Identification Sys¬ 
tem) for PCs to pinpoint words, 
sentences, and diagrams con¬ 
tained within data at speeds that 
are equivalent to 64,000 A4 
pages per second. The system 
(£995) consists of the IRIS soft¬ 
ware and Microway’s MS 160 
Search Engine nonnumeric co¬ 
processor board, which you plug 
into your IBM AT’s 1 6-biL ISA 
slot. 

A Windows-based package, 
the IRIS software can run con¬ 
currently with other packages. 
To quickly retrieve information, 
you download the relevant files 
or directories from your PC’s 
hard disk into the Search En¬ 
gine’s memory. The software au¬ 
tomatically identifies the file lo¬ 
cation of the key search words 
and counts how many times they 
appear within the total volume 
of text. 

When you double-click on the 
filename, an internal text viewer 
appears showing all the matches. 
After you inspect the match to 
verify that it is the correct file, 
you can export the information 
into a word processor. 

The MS 160 Search Engine 
can house up to 320 MB of 
DRAM modules for fast local 
access, with the amount of mem¬ 
ory required determined by the 
application, A toolkit, consisting 
of a subroutine library written in 
C++ and an associated sample 
program with full source code, 
simplifies the development of 
applications under DOS and 
Windows. 

Phone: +44 81 541 5466; 
fax +44 SI 546 0614. 

Circle ±435 on Inquiry Card. 


Real-Time Multitasking 

for Microsoft C, Borland C, Turbo Pascal 


Develop Real-Time Multitasking Applications with RTKemel! 

RTKemel is a professional, high-performance readme multitasking Hemal. II runs under 
MS-DOS or in ROM and supports Microsoft C, Borland C++. Turbo Pascal, and Stony Brook 
Pascal. RTKemel is a library you can link to your application. I! Sots you run several 
fundions/pmeeduros as parallel lasks. RTKemel offers the following advanced features: 


• pre-emptive, evenl/intemipl-driven 
scheduling 

■ number of tasks only limiled by RAM 

■ lask-switch time of 6 p secs (33-MHz 486) 

• speed independenl of the number of lasks 

• up to 64 priorities (changeable at run-time) 

• time-slicing can be activated 

• timer interrupl rate of 0.1 lo 55 ms 

• hlgh-resdufion interval timer (1 p sec) 

• activate or suspend tasks out d 
Interrupt handlers 

■ programmable interrupt priorities 

■ supports math- coprocessor and emulator 

■ intef-Eask communications using sema¬ 
phores, mailboxes, and message-passing 

1 keyboard, hard disk. (loppy disk idle timBs 
usable by other lasks 


* interrupt handlers lor keyboard and COM 
ports included wilh source code 

■ supports up lo 36 COM ports 
(QigiBoard and Hostess boards) 

* full support of NS 16550 DART chp 

■ fast, inter-network communication using 
Novels IPX services 

” runs under MS-DOS 3 0 to 6.0, DR-DOS, 
L^Ns, or withoul operaling system 

* call DOS without re-entrance problems 

* resident mulh-taskJng applications (TSRs} 

* runs Windows or DOS Extenders as a task 

* supports CodeView and Turbo Debugger 
- ROMabie 

* full source code available 
•no run-time royalties 

* free technical support by phone or fax 


RTKemel-C (MSC6.Q/7.Dffl.0,BCff l.Qffi.0/3.j().. DM795 (Source Code: add DM 695) 

RTKernel-Pascal fTP/BP 5 V6.0f7.fl, SBP fi x) . ......... DM695 (Source Code: add DM 595) 


For International orders, add DM 50 tor shipping and handing 
MasterCard, Visa, check, bank transfer, COD accepted. 


1» 


mm 


On Time 

MARKET INGj 


Professional Programming Tools 


On Time Marketing * KaroJInenstrosse 32 ■ 20557 Hamburg - GERMANY 
Phone +49 -40-43 74 72 ■ Fox +49 -40 -43 51 96 ■ CompuServe 100140.633 


Essential FORTRAN Tools 

FOR-STUDY" 

Analyzes your FORTRAN to detect hidden bugs, identifies 
excess code and generates missing program docu¬ 
mentation—for clear understanding of your FORTRAN 
programs! YouTI get Fcrtrar+90 style function/sub- 
routine interfaces, in-context messages, call trees, call 
sites, global common and 1/0 reports, and many local 
reports! Essential for every FORTRAN programmer! 

■ FOR-STRUCT 

Transforms spaghetti FORTRAN into fully structured 
code. Offers five structuring levels with many style 
options. GOTOs and SF-GOTOs convert to 1F-THEN-ELSE, 
DO-WHILE and DQ-ENDDG plus Fortran-90 EXIT. CYCLE 
and select case. Code Is not duplicated and dead 
segments can be removed. And structured code can 
save as much as 30% in maintenance costs' 

■ Call today for more information! 

COBALT BLUE 

COBALT BLUE, INC. 

B7S OLD ROSWELL ROAD, SUITE D-SOQ 
ROSWELL, GA 30076. USA . 

TEL t«»043 S'lEL'me. FAX 640*11 BS2 

Your source for FORTRAN maintenance 
and conversion solutions! 


Circle 504 on Inquiry Card. 


JANUARY 1994 BYTE 4013-21 





























Circle 530 on Inquiry Card. 


What’s New 


Voice processing is hot 
and getting hotter. a 

Ask Dialogic. / 
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What is the revolution that is 
saving companies thousands 
of dollars and hours? Voice 
processing. Dialogic, the 
industry leader, will be 
delighted to get you involved 
on the ground floor. 

Dialogic is now offering 
European value-added resell¬ 
ers our full range of PC-based 
voice processing products and 
components, from four-chan¬ 
nel voice processing boards to 
voice recognition tech¬ 
nology. All are mutu¬ 
ally compatible, and 
all are PTT-approved 
to operate in Europe. 


Interested in voice messaging, 
telemarketing and telephone 
access to computer databases? 
Dialogic can help with prod¬ 
ucts designed for easy appli¬ 
cations development. They 
allow you to grow and expand 
within a compatible product 
family, adding capabilities as 
you and your customers need 
them. And we support our 
products locally with expert 
European technical staff. 

For everything in 
voice processing, turn 
to the market leader. 
Turn to Dialogic. Call 
or fax us today: 



Voifi Wiim Vision 


Dialogic Telecom Europe, Brussels, Belgium 
Tel: + 32 (2) 725 08 90 Fax: +32 (2) 725 42 75 


The NAG C Library - Numerical and 
Statistical Functions in C 


Features of the NAG C Library Mark 3 include: 

Subject Areas - Areas covered include: optimization, 
quadrature, differential equations, linear algebra, 
fft's, time series, regression analysis.... 

User Interface - The Library functions have been 
designed to be easy to use while still allowing the 
user to interact and control even the most 
sophisticated and advanced of numerical algorithms 
Documentation - The Library offers over 200 fully 
tested and documented functions (for UNIX 
Implementations there are also man pages). 

Error Handling - The facilities offered allows easy 
debugging of calls to library functions. Users may 
supply their own error handling functions, thus 
permitting customization to suit special requirements. 
Availability - PCs, workstations, mainframes and 
supercomputers, operating systems include UNIX, 
DOS and VMS. 

NAG Lid - Tel: +44 «»H65 511245 Fax: +44 (0)865 310139 
NAG Inc - Tel: +1 708 971 2337 Fax: +1 708 971 2706 
NAG GmbH - Tel: +49 (0)89 3207395 Fax: +49 (0)89 3207396 



BUSINESS-LETTER SOFTWARE 

A business-letter database for 
PCs, Effective Letters contains 
more than 400 letters in 11 major 
categories. Available from Sky- 
well (Chessington, U.K.), the 
package is 
■ compatible 
i I with most 

I J W01 ^ proces- 

I Jgj sors and pro 

I *9 vidcs mes 

| ^1 sages for 

I almost e\ cr\ 

occasion 
imaginable—from the well-bal¬ 
anced composition to pacify irate 
customers to the optimum form 
of “begging” letter to a bank 
manager. 

Several subcategories include 
Eleventh Hour, letters to credi¬ 
tors designed to buy vital breath¬ 
ing space for financially troubled 
companies; Redundancy Made 
Easier, messages for alleviating 
some of the pain when staff have 
to be let go; and Knowing Your 
Rights, letters of complaint con¬ 
taining reference to supportive 
legislation. Effective Letters 
(£49.99) incorporates text scareh- 
and-retrieval facilities that help 
you to find the most appropriate 
letter in the shortest possible 
time. 

Phone: +44 81 974 2345: 
fax+44 81 974 1221. 

Circle 1446 on Inquiry Card. 

WALKTHROUGHS & FLYBYS 

The Walkthroughs & Flybys 
CD-ROM from Unica (Stock- 
port. U.K.) includes 540 MB of 
3-D animated presentations and 
stills, Sound Blaster music and 
sound effects, and a large-format 
paperback with lavish illustra¬ 
tions. Accompanying the collec¬ 
tion are the real behind-the- 
scenes stories that give you 
insight into the design processes 
and tools that the 40 contribut¬ 
ing experts and teams of artists 
used to achieve their effects. The 
CD-ROM is a showcase for em¬ 
ploying computer animation and 
music in building PC demon¬ 


strations that fly viewers around 
buildings before they exit, guide 
them through the inner workings 
of imaginary machines, or play 
electronic music while revealing 
the interactions of atoms. 

Walkthroughs & Flybys 
(£26.95) demonstrations are di¬ 
vided into broad categories, rang¬ 
ing from educational and corpo¬ 
rate presentations to digital rock 
videos. The animations arc com¬ 
plemented by more than two 
dozen GRASP demonstrations, 
350 MB of Autodesk 3-D Stu¬ 
dio-generated graphics, and 12 
MB of Sound Blaster demon¬ 
strations. 

Phone: +44 61 429 0241: 
fax+44 61 4772910. 

Circle 1.450 on Inquiry Card. 

PLAIN ENGLISH EDITOR 

StyleWriter for Windows—The 
Plain English Editor (£125) 
searches your writings for 25,000 
common faults, imitating a pro¬ 
fessional editor. Working with 
your word processor, it high¬ 
lights errors on the screen with 
advice showing how to redraft 
for better style and greater clar¬ 
ity. StyleWriter for Windows 
cuts out passive verbs and checks 
for correct word usage, word hy¬ 
phenation, and division. 

The program from Editor 
Software (Dursley, U.K.) tells 
you how to use words correctly. 
With a split screen of StyleWriter 
for Windows and your word 
processor, you can scroll through 
your document at your own pace. 
You can click on any usage or 
style problem with your mouse 
and change the text with another 
click of the mouse or click back 
to your word processor. The pro¬ 
gram helps you find complex 
words, redundancies, business 
cliches, long sentences, overused 
words, tautologies, hidden verbs, 
misused words, legal words, 
vogue words, sexist writing, and 
jargon. 

Phone: +44 453 548409: 
fax +44 453 543961. 
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ADDRESS MANAGEMENT a 

For DOS und Windows users. 
Address 5, the business address 
management system, increases 
the speed and productivity of list 
building, access, and daily use, 
according to AFD Computers 
(West Kilbride, U,K,) + With the 
automatic field-fill feature, you 
simply enter a postal code and 
the software automatically dis¬ 


plays the town, county, 
and dialing codes* A cap¬ 
italization system auto- 
matically detects the first 
letters of words in an ad¬ 
dress as you type them* 
Address 5 (DOS ver¬ 
sion, £99; Windows ver¬ 
sion, £125) lets you ac¬ 
cess data from most DOS 
or Windows programs, so 
you can look up an ad¬ 
dress and paste it into the docu¬ 
ment or file you are working on 
and simultaneously print labels 
and envelopes* The software 
functions across networks, with 
additional E-mail and fax mes¬ 
sage support. Address 5 also lets 
you produce personal organizer 
pages. 

Phone;+44 294 823221; 
fax +44 294 822905. 
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BUSINESS DATA MANAGEMENT 

A data management tool. Clear¬ 
inghouse LQ provides continu¬ 
ously updated information feeds 
between client applications. The 
system holds data in two layers; 
the application layer and the 
shared data modeling layer. The 
application layer is the data rep- 
resentation internal to a specific 
application; the shared data mod¬ 
eling layer converts an applica¬ 
tion’s internal data representa¬ 
tion to the form understood by 
each of the other applications. 
Clearinghouse (£25,000 to 
£300,000) keeps a working copy 
of the internal data representa¬ 
tion of each type of application, 
together with facilities for map¬ 
ping between possible pairings. 

Strand Software Technolo¬ 
gies 1 (Markyate, U.K*) Clear¬ 
inghouse 1.0 contains the fol¬ 


lowing component programs: 
Register, which maintains infor¬ 
mation that Clearinghouse Ex¬ 
changes are currently available; 
Exchange, which provides the 
data management for client pro¬ 
grams; the Application Program 
Interface; Probe Generator, 
which constructs C++ source 
files that you can compile with 
standard C++compilers and link 
with the probe library to generate 
probe programs; SQL-Probe, 
which allows Clearinghouse dis¬ 
tributed applications to connect 
to an external RDBMS; and 
Utilities, which let users examine 
the data stored in a Clearing¬ 
house Exchange and modify ex¬ 
isting data or add new data as re- 
quired. 

Phone: +44 582 842424; 
fax +44 582 840282. 
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Complete Cursor Control.. 

Win Mouse VI .0 

Allows you to change any standard 
cursor in Windows. Turn that tiny, 
hard-to-see cursor into a pulsing 
arrow . The cursor speed is hard to 
control ? There’s Dynamic Cursor 
Speed control to make the cursor 
speed most suit you. You can 
jumps the cursor to any spot on the 
screen just click the button by 
pro gram able Auto-return setting. 


• Both Hands Direction 

• 6 sizes cursors 

• 3 types colors 

# True Dynamic Turbo Speed 

# Adjustable Double Click 
Speed 

# Auto Cursor Return 
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Multi-Function Palm-Rest Design 




II Can Be Hang-Up 



Cordless Win Mouse CM 5P 



AC 256K Handheld 24-bit 
True Color Scanner 



r-'old-a-Fax Modem 
AFM-9624F 


Fan Style Mouse AF-3 




Tablet Digitizer KD-0606 
KD-1B12 KD-D906 KD-1212 


i 

% 

TECH 


A-FOUR TECH CO., LTD. 

6f, No. IDS Min-Qiuan Rd. Hsln-Tien, Taiwan 
Tel: 1886-2-2184952 Fax:-I 886-2-2109908 
A4TECH (USA) CORP. 

T&l: +1-909-4680071 Fax: + 1-909 4682231 
A4TECH Computer GmbH 
Tel: + 49-69-839124 Fax +49-69-047652 
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What’s New 


With knowledge consultation, high-quality 
service and competitive pricing ... 


We 

Specialize 

e have the highest repeat buyers among T 

MIX mail-order companies, over BO%. |j ^ j 

— Mi Jti-User 

Overseas ktt- 

Market. 


and we have the largest 
selection in Hib marketplace. 


+StmSoft 
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Vrti m [ny 1 r 
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Special ix 
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SMC 
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ZyXEL 


ODYSSEY TECHNOLOGIES 


VOICE: 1 -506*393-5560 FAX: 1-506-393-1456 


88 Main street, Suite D, Northborougln, MA 01532 USA 


SA-9600 Stand-Alone Radio Modem 

□ Async/Sync R5-232 interface 

2400,4600, 7200, 9600 BPS BPS. asyDcT~~"i 

Encryption capable ^w/dam compression option j 

Up to 15-mile range, 

hundreds of miles with repeaters/amp!i tiers 

Full or Half Duplex 

Voice and DC POWER options 


Wireless Data Communications 

for Micros, Minis and Mainframes 


□ 


Transparent radio link— 


400-500MHz Band 


no software modifications 
Modem-only option 


(FCC CERTIFIED 
45Q-470MHz) 


works with external 
radios at other 
operating frequencies 



r _ "--- 

I PC-compatible 1 
j plug-in board | 
i (PC-9600) also | 
1 available 

i_..._....__j 





Tel: (01) 516 589-6800 
Fax: (01) 516-589-6858 


35 Orville Drive, Bohemia NY USA 11716 


CROSS-PLATFORM CONNECTIVITY 

Entire Connection for Windows 
from Software AG (St, Albans, 
U.FC) offers a consistent user in¬ 
terface and menus for accessing 
enterprise information across dif¬ 
ferent types of desktop worksta¬ 
tions. The software uses intelli¬ 
gent 3270 terminal emulation 
and data transfer, and it presents 
miss ion-critical host applications 
on the desktop in windows that 
you can move, resize, and scroll. 
Users can work with liny com¬ 
bination of personal, depart¬ 
mental. and corporate applica¬ 
tions and information, regardless 
of location or underlying tech¬ 
nology. 

The package supports multi¬ 
ple users across the network and 
coexists with leading LAN so¬ 
lutions. A script-language facil¬ 
ity combines tasks and key¬ 
strokes, letting desktop users 
perform common and repetitive 
tasks, such as automating log-on 
and log off sequences. Entire 
Connection (about £200 to £400) 
also provides comprehensive se¬ 
curity features, in conjunction 
with Natural Security, to ensure 
that users have access only to 
data and applications for which 
they are cleared. 

Phone: +44 727 844455 ; 
fax+44 727 840092 . 

Circle 1444 on Inquiry Card. 

GRAPHING PACKAGE 

Praxis Business Systems (Crow- 
borough, U.K..) says that Mi- 
croChart 4 is a production graph¬ 
ing system that lets you create 
unusual charts by mixing parts 
of a graph definition. Once de¬ 
fined. you can control the con¬ 
tent and position of all chart ob¬ 
jects using a hot-linked data file. 
This lets a Chart Automator pro¬ 
duce batches of charts using new 
data without having to redesign 
the charts. 

MicroChart 4 (£495) performs 
statistical, selection, and sorting 
processes on data that it hot-links 
from Lotus 1-2-3, SuperCalc, 
and ASCII files. You can mix all 


graph types, including bar, line, 
scatter, step, and area, in the 
same chart with automatic, fixed, 
linear, or logarithmic scaling, 
MicroChart gives you complete 
control over the appearance of a 
chart, including its layout, and 
you can key in text or lift it from 
data files and draw them any¬ 
where on the chart in various 
fonts. You can print, plot, or ex¬ 
port your charts to presentation, 
desktop publishing, or word pro¬ 
cessing packages. 

Phone: +44 892 665821: 
fax +44 892 665812 , 

Circle 1452 on Inquiry Card. 

SOFTWARE FOR 
AMSTRAD'S PENPAD 

Organiser for DOS (£49.99) lets 
you enter data on a PenPad and 
transfer it to a PC, or vice versa. 
Therefore, you can use the key¬ 
board for die fast entry of names 
and addresses and keep the Pen- 
Pad for entering small amounts 
of data and for viewing and 
searching. 

The DOS version includes the 
ability to run a number of Or¬ 
ganisers from the same program. 
It also lets you enter text into 
Notes pages and provides a full 
range of graphics drawing tools. 
The Organiser for DOS is de¬ 
signed as an independent product 
for the PC. so you don't have to 
own a PenPad to use it effec¬ 
tively. 

Also available from Am so ft 
PDA Peripherals (Macclesfield, 
U.K.) is PC Backup Utility 
(£29.99), a software package that 
you can use to save your Pen- 
Pad’s internal data on the hard 
disk of your PC. You can then 
restore it back to a new PenPad. 
As an added bonus, when the 
software does this, it also re¬ 
arranges your data in the most 
efficient way, increasing the 
amount of free memory avail¬ 
able. 

Phone: +44 625 572779; 
fax +44 625 572894. 
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Books & CD-ROMs 


Low-Cost Data Acquisition 


Build Your Own 

LOW'COIT 



HOWARD EGLOWSTEIN 


O ne of the most frequently asked questions in 
the Internet PC newsgroups is, “How do I get 
access to the serial/parallel ports on my PC?” Products 
such as LapLink and the many parallel-port tape/disk 
drives on the market make using these ports look easy. 
But building your own data acquisition interfaces is far 
from trivial, unless you have a good reference like 
Jeffrey Hirst Johnson’s Build Your Own Low-Cost 
Data Acquisition and Display Devices. Johnson starts at the beginner’s level, 
explaining the basics of data transmission and exposing the inner secrets of your 
PC’s serial and parallel ports. 

Along the way, you’ll learn how the PC’s interrupt system works and that the 
standard, yucky old parallel port on the original IBM PC is capable of 8-bit bidi¬ 
rectional data transfer without any modifications. Several different approaches 
to using the printer port come up in discussion. I’ve seen some of these used in 
commercial products but have never seen such a thorough discussion of all of them 
in one place. Plenty of working code is provided in assembly language and Tur¬ 
bo Pascal. 

You’ll also learn about ADCs (A/D converters) and the complementary D/A 
conversion process and put them to use building your own digital multimeter. The 
design includes remote control of and acquisition from the multimeter through 
your (you guessed it) serial and parallel ports. Perhaps you don’t need to build a 
PC-controlled mousetrap but simply want to know how 
those LapLink guys can move data so quickly. This book BUILD YOUR OWN LOW-COST 

will tell you all you want to know and more. ■ DISPLAY DEVICES^ ^ 

Jeffrey Hirst Johnson 

BYTE Lab testing editor Howard Eglowstein has built a notebook Tab Books 
battery-testing device—affectionately called Thumper—for the ,SBN 0-8306-4348-6 

BYTE Lab . You can reach him on the Internet or BIX at he glow- $19.95 

stein@bix.com. 


WHAT ARE OPEN SYSTEMS? 

OPEN SYSTEMS: THE REALITY by Terry A. Critchley and K. C. Batty 
Prentice-Hall, ISBN 0-13-030735-1, $40 

A s Critchley and Batty demonstrate at the beginning of their book Open 
Systems: The Reality , the one thing that seems too open is the definition of 
the phrase open systems. The definition that you receive may be nothing more than 
a rephrasing of “Buy our system; we are open for business.’’ But as the authors 
point out, actual standards have been written that specify what open systems 
can mean in a valuable way. 

This book traces the history of each standard and organization. It also gives an 
overview of what each standard involves. Of particular note is the history and char¬ 
ter of X/Open and the OSF (Open Software Foundation). Now that the Unix 
trademark is controlled by X/Open, there will be more pressure to move to Unix 
certification rather than just being satisfied with Posix compliance. Open Systems: 
The Reality is written for information systems managers as well as the technical 
people who plan on implementing edicts for open systems. It provides an overview 
of the subject while still providing enough technical content that you can un¬ 
derstand the differences between competing standards. 

—Ben Smith 



AN IMPROVED ENCARTA 

MICROSOFT ENCARTA 94, $395 


L ast year, the Encarta electronic ency¬ 
clopedia set a standard for multimedia 
CD-ROM. Now, Microsoft has topped itself 
with Encarta 94, a significant improvement of 
an already-great Windows product. 

Encarta is based on the full text of the 29- 
volume Funk & WagnalTs New Encyclope¬ 
dia :, but this is just the starting point. Mi¬ 
crosoft has added video and audio clips, 
animations, photos, interactive maps, and 
more around an easy-to-use interface. You 
can find any of the 25,000 articles using key¬ 
word searches or by browsing through cate¬ 
gory lists. 

The real power of the product, however, 
lies with its interactive nature. Visual cues 
such as highlighted text, menu buttons, and 
icons lead you through the components of a 
given topic (e.g., text, video, and map) or 
through various levels of related topics. Ex¬ 
porting text is a simple matter of copying it to 
the Clipboard. 

With many multimedia CD-ROM titles, 
the various elements seem to have been put to¬ 
gether with baling wire and chewing gum. 
Transitions are choppy, and the interfaces are 
often confusing. This is not the case with En¬ 
carta 94. You can navigate smoothly and log¬ 
ically from text to video to other hy perl inked 
references and back again without getting 
lost. 

The material is up to date, as you would 
expect with an electronic medium. The ever- 
changing boundaries of Eastern Europe and 
the former Soviet empire are mostly current, 
for example. 

To get the most out of Encarta, you need 
an MPC 2-compatible system (although it 
will run on MPC 1 systems). This means you 
need at least a 486SX CPU, a double-speed 
CD-ROM drive, and a good sound board and 
speakers. 

As a general reference for the home or 
small business, Encarta 94 is a great value. 
It is not, nor is it intended to be, the last word 
on any given topic it covers, but you will be 
entertained by the way in which the informa¬ 
tion is presented. 

—Michael Nadeau 
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Don’t Program Without It 

PC Intern is a literal encyclopedia 
of DOS knowledge. This book has been 
read and valued by more than 250,(XX) 
programmers worldwide. Whether 
programming in Assembly language, 
C, Pascal or BASIC, you’ 11 find dozens 
of practical, parallel working examples 
in the pages of PC Intern. 

This book clearly describes the 
technical aspects of programming 
under DOS, through version 6.2, and 
also includes updated information 
on programming for the Pentium ™ 
processor. 

Many PC Intern readers say this book is worth its weight in gold, 
which, at 1300 pages, makes it very valuable, indeed! 

Covers Vital Information for Software Developers: 

Memory • Interrupts • COM and EXE programs • DOS structures 
and functions • TSR programs • Writing device drivers • 
Programming video cards • Processors, the motherboard, 
controller, bus and chip sets (NEAT) • Programming the keyboard, 
and parallel and serial ports • DOS and Windows • Prompting 
and programming the real time clock • EMS and extended 
memory information • Sound on the PC • Network Programming 
with DOS - NETBIOS and Novell IPX/SPX • New and expanded 
appendices and much, much more! 

Available at your bookseller or ^ 

Order Toll Free at 1-8 00-451- 4319 Ext 21 $CQ.95 

AbacusDSB 

5370 52nd Street SE • Grand Rapids. MI 49512. Dept. B1 Includes Companion diskette 






Order your 
evaluation 


package 

today! 


✓ 

✓ 

✓ 

✓ 
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The ultimate copy protection system 
WIBU®-BOX for LPT, COM or as card for 
(E)ISA slots and as PCMCIA-Card 
Protection for DOS, Windows and networks 
without requiring source code modification 
Support of OS/2®, Win32s, Windows™NT 


We are 
looking for 
international 
distributors 


•-MWIBU-KEYv- 

Beats a dongle anyday 


UIBU 

SYSTEMS 


WIBU-SYSTEMS GmbH 
Rueppurrer Strasse 54 
D-76137 Karlsruhe. Germany 
Phone: *49-721/376357 
FAX: +49-721/377455 


In USA and Canada please contact: 
Southwlnd International Inc. 

P. 0. Box 300, Brookevllle, MD 20833 
Phone: (301) 570-3497 
FAX: (301)570-4773 


Books & CD-ROMs 


DUELING DICTIONARIES 

IBM DICTIONARY OF COMPUTING compiled and edited by 
George McDaniel McOraw-Hiii, isbn 0-07-031488-8, $39.50 

THE NEW HACKER’S DICTIONARY, SECOND EDITION compiled 
by Eric S. Raymond MIT Press, ISBN 0-262-68079-3, $14.95 

Y ou can judge a book by its cover. The IBM Dictionary of 
Computing is just what you’d expect: a serious, “just the 
facts, ma’am” reference on computer terms. The second edition 
(which adds 250 definitions and updates another 150) of The 
New Hacker's Dictionary , however, knows how to have fun with 
the language. 

The two, in fact, have little in common except the word dic¬ 
tionary in their titles. That’s OK, though, because each serves a 
different purpose. The 18,000-definition IBM Dictionary is as 
solid and up-to-date a reference on the vocab¬ 
ulary of computing as I’ve seen. It does cater to 
IBM-specific terminology, as you would ex¬ 
pect from the title, but not at the expense of jar¬ 
gon at large. The New Hacker's Dictiotmry is a 
colorful celebration of hacker slang and con¬ 
tains few of the terms in the IBM Dictionary. 

One word you do find in both is hug. The 
IBM Dictionary / defines it as “an error in a pro¬ 
gram.” The New Hacker's Dictionary devotes over a page to it, 
describing not only its roots in hackerdom, but also pointing out 
that a bug was considered a flaw in something 
prior to the age of computers. This historical 
perspective exists throughout the book and 
makes The New Hacker's Dictionary both a good 
recreational read and a reference. 

Anyone who deals with technical literature 
will find the IBM Dictionary of Computing in¬ 
dispensable. Anyone interested in hacker cul¬ 
ture will enjoy browsing through The New Hack¬ 
er's Dictionary. I intend to hang onto both. 

—Michael Nadeau 
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FOR FIRE WALKERS ONLY 

SENDMAIL by Bryan Costales, Eric Allman, and Neil Rickert 
O'Reilly & Associates, ISDN 1-56592-056-2, $32.95 

I t all started as a student’s programming project in the early 
1980s at the University of California at Berkeley; it ended up 
being the worldwide standard for Internet mail routing. The pro¬ 
gram is called sendmail. At last, there is comprehensive doc¬ 
umentation on how to administer it— Sendmail , the book. 

The program and its rule description file, sendmail.cf, 
have long been regarded as the pit of coals that separated the 
mild Unix system administrators from the real fire walkers. Now, 
sendmail syntax, testing, hidden rules, and other mysteries 
are revealed. Costales, Allman, and Rickert are the indisputable 
authorities to do the text. ■ 

—Ben Smith 
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COLORADO TAPE BACKUP 



Colorado Tape Backup 
vs. floppy disk stackup. 


May We S ure st 
The Stack on the Right. 

You need to protect your data. With 
today’s hard disk capacities backing up on 
floppy could take 80,100, even 200 or 
more diskettes and several hours. ■ 
Colorado Memory Systems has a better way. 
Colorado Tape Backup. ■ Your data la 
your moat valuable asset, independent 
studies show that recovering lost data can 
take as long as 42 days, costing as much as 
$98,000'. And only 6% of businesses 
survive more than two years after major 
data loss. ■ Colorado tape backup la 
the easiest and moat reliable way to 
protect your data. With dozens of awards 
and more recommendations by users, 
resellers, and editors than all other backup 
systems combined, nothing else stacks up to 
Colorado. ■ Explore Colorado Tape 
Backup Solutions today. Visit pur 
dealer or call l-80(h4Sld)897, extension 
121 for details M 





Capacities from 120 MB to 4 GET 


* Scnjrrc: IDC.* ** Cnpacty lifting lifts ojraprrBluii. C IWJ Cxh/xvPo Memory fiysimi, Lnc. All r#liI3 reserved 
GcdradP and jumbo we cmdctnutto Ctdoivto Mctwxy Sy«ena Ik All ctiwr iHHfcmafte) ue property oT cbefar wapedve uwnptrtej. IMB-BYTOQE9 
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IF THIS IS HOW YOL 



3 Datapro on CD-ROM 

Now you gain virtually instant 
access to Datapro's product and tech¬ 
nology services from your own PC, 
with Datapro on CD-ROM. 

Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica¬ 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 










































KEEP PACE WITH THE NEWEST 

INFORMATION TECHNOLOGIES 
YOU NEED PROFESSIONAL HELP 


PRESENTING THE FULL UNE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com¬ 
puting, Multimedia. ATM. Strategic plan¬ 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom¬ 
puter to sort through all the publications 
that end up on your desk. Sure, consul¬ 
tants can help, as long as you're willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its statf of over 400 spe¬ 
cialists and more than 100 expert ana¬ 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 

An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro's compre¬ 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data¬ 
pro to stay up to date. Sales and market¬ 
ing professionals count on us to help 
them track trends. And vendors tum to 
Datapro to size up the competition. 

Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor¬ 
mation services, you're always in the 
know no matter what your concerns. 

Product and Technology Services 

^ First Looks. Keep tabs on major 
developments in information technology 

a Available on CD-ROM. 


until a complete report is available. 

<© User Ratings, Get beyond the hype 
and find out which vendors can really 
deliver on their promises, 

m Technology Concepts. Stay ahead of 
the game when it comes to vendor strate¬ 
gies and other vital issues. 

© Market Overviews , Discover the mar¬ 
ket's promising vendors and products. 

© Comparison Columns . The effortless 
way to make side-by-side appraisals. 

• Competitive Outlooks- Put products 
and underlying technology in perspective. 

© Product Reports . An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

© Management Reports Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 

Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints, A cost-efficient way to deliv¬ 
er your product message and verify prod¬ 
uct features and benefits. 

Feature Reports , Cull just what you 
need from Datapro's database of infor¬ 
mation services and put a sharp focus on 
strategic business decisions, 

Custom Publishing. Package the latest 
product information in a convenient, sin¬ 
gle source tailored to keep sales person¬ 
nel one step ahead of the competition. 

Consulting Services 

Help Desk , A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 


information you need about a specific 
product, vendor, or technology. 

Surveys, Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 

Educational Services 

On-Site Seminars. Custom-tailor a cur¬ 
riculum in any aspect of information tech¬ 
nology right where you do business. 

Computer-Based Training . Get a 
grounding in the fundamentals or master 
advanced topics righL on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad 
dress implementation issues that come 
up in later stages of a project. 

International Services 

© Datapro International Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro¬ 
fessionals whose responsibilities extend 
beyond the U,S, 

Market Research Services 

Northern Business Information. A Data¬ 
pro subsidiary, Northern Business Infor¬ 
mation is the world's foremost strategic 
telecom research company. 

Send for a free demo disk today. 

DATAPRO 

DaLapro USA, 600 Ddran Parkway. Delia n. Nerw Jersey USA 
08075. Tel 800-328 2776. Fax 609-764-2812 
Oatapra International, McGfiw-MIII House shoppenJianeei** 
Road. Maidenhead, Berkshire.. England SL6 2QL, w t m 
Tel r44 [0) 628 773277, Fax -44 (0) 628 773628 gjjg 
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| Please send me more information on the following Datapro services: 


Product Sl Tech- Business Services Consulting Services Other Services 

nofogy Services □ Datapro Online □ Help Desk O Educational Services 

□ Computer Systems q Reprints and □ Assist On Demand L! Datapro 

D Communications Feature Reports ^ s urve ys International 

O Free Demo Disk □ Custom Publishing C0 n-CaII Consulting U KSrmaZlon ******* 

□ l J m interested in learning more about Datapro on CD-ROM 3 
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AKS2YRDS 

Of the many computer-related products and technologies 
that debuted in 1993, only 71 earned BYTE Awards. 

These winners set the standards for innovation and 
price/performance, and a few are harbingers of things to come. 


very year, thousands of new products and technologies appear. Some fade into ob¬ 
scurity while others become commercial successes, but only a very few represent im¬ 
portant breakthroughs in innovation. These latter products and technologies often 
serve as industry catalysts; they point the way for other innovative products. 

BYTE editors are in a unique position to observe and evaluate these breakthrough 
products. Multiplatform in nature, BYTE has no inherent biases toward any one op¬ 
erating system or CPU. We rate the products, using a nomination and voting process, based on their 
level of innovation and market impact. (For a full description of the selection process, see the text box “How 
BYTE Selected the Best” on page 48.) 

BYTE Awards are three-tiered. The Award of Excellence is the highest honor, followed by the Award 
of Distinction and the Award of Merit, 



Reading the Tea Leaves 

There are three strong trends reflected by this year’s voting: a 
platform shift in terms of both CPU and operating system, CD- 
ROM’s coming of age, and the changing face of communica¬ 
tions. The latter includes both wireless connections and video- 
conferencing. 

By far. 32-bil processors and operating systems dominated 
the voting. The three top voie-geuers were the IBM/Apple/Mo¬ 


torola PowerPC 601, IBM’s OS/2 2.1, and Intel's Pentium proces¬ 
sor. Microsoft’s Windows NT was not far behind. Furthermore, 
other products and technology for supporting a 32-bit environ¬ 
ment—Microsoft^ OLH 2.0 and the PCI 2,0 bus standard— 
were Award of Excellence winners. The Silicon Graphics Indy, 
a 64-bii Unix workstation, was also ranked highly. 

Companies considering a platform shift want to do so with 
minimal expense and stress. This means maintaining the ability 
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to run important in-house and commercial applications that are 
already developed and owned. NT and OS/2 offer compatibility 
with Windows and DOS applications, and the Pentium and Pow¬ 
erPC processors provide the horsepower to drive the new 32-bit 
applications in addition to existing applications* 

Eventually, though existing applications need to move to new 
hardware and operating-system platforms* The tools to do the 
job are also among our award winners; They include Watcom 
C/C++ 32, Borland C++ 3*1, Microsoft Visual C++ for Win¬ 
dows 1,0, and Symantec’s C/C++ 6.0* 

This trend was very predictable. Processor-performance im¬ 
provements are outpacing price increases by a wide margin, and 
today’s graphical applications always find a way to use the extra 
power. Couple a Pentium or PowerPC with OS/2 or Windows NT, 
and you have an extremely powerful multitasking system that 
has the ability to run non-native applications at a respectable 
speed. 


CD-ROM Shows Its Stuff 

CD-ROM has been around since the mid-1980s, but until re¬ 
cently its use has been relegated to niche applications. Two events 
have helped to change this: the advent of recordable CDs and a 
quantum leap in the quality of consumer 
and business titles. You can now ex¬ 
pect, for example, tightly integrated 
and intelligently designed multimedia 
software. Four award winners exem¬ 
plify why CD-ROM is becoming so 
popular _ 

Two software titles. Voyager’s A 
Hard Day’s Night and Microsoft’s En- 
carta 1994 Edition, show off the po¬ 
tential of CD-ROM as an ideal multi- 
media medium. This is not just due 
to the inherent ability of CD-ROM 
drives to play multiple data types; a 
great deal of credit goes to the devel¬ 
opers at Voyager and Microsoft for 
creatively putting those abilities 
to use* Both effectively use audio, 
video, hypertext, and more to signifi¬ 
cantly enhance the delivery of infor¬ 
mation* 

We also gave awards to two CD- 
ROM drive products. The JVC Per¬ 
sonal RumMaker is an affordable 
CD-R (compact disc recordable) drive. 

The product brings greater ease of use 
and reliability to the medium—quali¬ 
ties badly needed for CD-R to gain 
wide acceptance. Affordable record¬ 
able dri ves open up a lot of pos¬ 
sibilities for corporate in-house 
publishers* For them, CD-ROM 
is now a viable medium for in¬ 
ternal or external data distribu¬ 
tion. 

Speaking of getting data out 
to the troops. Pioneer’s Award 
of Merit-winning DRM 604X 


is a slick six-CD-RGM mimehanger designed for network use. 
Featuring a 600-KBps transfer rale, this product is a fast means 
of sharing CD-based data among a staffs members* 

New Ways to Communicate 

The way in which people use computers to communicate is chang¬ 
ing in two ways. “Anytime, anywhere” communications is here, 
enabled by small, wireless devices such as the new PDAs (per¬ 
sonal digital assistants) that were announced in 1993. These de¬ 
vices are designed to act as mobile nodes for faxing. E-mail, and 
paging. 

From a product standpoint, we thought that the current crop of 
PDAs were seriously flawed* However, we did give Apple an 
Award of Excellence for some of the technology embedded in its 
Newton MessagePad. Specifically, its Newton Intelligence op¬ 
erating system is a strong backbone on which to build a power¬ 
ful communications and computing device. 

Though not technically a PDA, the Award of Merit winner 
Eo Personal Communicator 440 is an impressive example of 
what a small communications device can do today. It serves as 
your own personal cellular phone, portable fax machine, and 
daily organizer, all wrapped in an easy-to-use package. 

continued 
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How BYTE Selected the Best 

The BYTE Award winners were selected through a democratic 
process. AM BYTE editors, including staff, consulting, and con¬ 
tributing editors, participated. BYTE licensees around the world 
(who reprint BYTE editorial material in the native languages of 
their respective countries) also participated. 

The process begins with nominations. To be eligible, a prod- 
uct or technology must have been introduced since the previous 
year's award process ended ri.e,, early October) and be likely to 
ship to users by the end of the current calendar year. We judge 
the likelihood of a nominee's shipping based on the vendor's an¬ 
nounced shipping date and the apparent maturity of the product 
or technology. Nominated products must have been covered or 
have planned coverage in BYTE. 

A nominated product should be one that breaks new ground in 
terms of new technology, performance, price, or innovative use 
of existing technology. An editor can nominate only products 
that he or she has had hands-on experience with and is reason¬ 
ably sure will perform as advertised. 

After the nomination process, every editor and licensee re¬ 
ceives a ballot listing all the nominated products and technolo¬ 
gies. Each voter then selects what he or she believes to be the 10 
most significant products of 1993; a voter may pick fewer than 
10 if he or she chooses. 

Awards of Excellence, Distinction, and Merit are assigned 
based on the number of votes received. Cut-off points for each 
award are determined according to how the votes are distributed 
along a curve. 


Powering the Eo is AT&T's ATT92010 Hobbit processor, an 
Award of Distinction winner. The Hobbit is a powerful RISC 
processor designed specifically for small communications de¬ 
vices such as the Eo. It can crank out 13 MIPS or more, yet run 
comfortably for an hour or more on battery power. 

The other side of the communications trend is visual. Thanks 
to Apple and Silicon Graphics, you can now 
buy a PC with built-in videoconferencing 
capability. Videoconferencing is not for ev¬ 
eryone—yet. We believe, however, that the 
Silicon Graphics Indy and the Mac Quadra 
840AV, along with the Mac Centris 660AV, 
are milestone products. People will look back 
on them as the beginning of a trend to inte¬ 
grate video capabilities on the desktop. 

The Biggest Innovators 

A few companies stood out as leaders in in¬ 
novation for 1993, At the top, Microsoft tied 
with Apple for the highest number of awards: 
seven. All of Microsoft’s awards were for 
software products—three for operating sys¬ 
tems, and two each for applications and de¬ 
velopment tools. Four of Apple’s awards were 
for systems. 

IBM made a strong showing with five 
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awards, for products ranging from its Continuous Speech Series 
speech-recognition technology to its OS/2 2.1 operating system. 
The company continues to show leadership in notebook PCs, 
winning awards for the ThinkPad 750C and ThinkPad 500. The 
PowerPC 601, which IBM co-developcd with Motorola and Ap¬ 
ple, was the biggest overall vote-getter by a wide margin. 

Also making strong showings were Adobe, Silicon Graphics, 
and Hewlett-Packard, Adobe shines in ihe area of graphics soft¬ 
ware, winning awards for Photoshop 2,5 Tor Windows and Mac¬ 
intosh and Premiere 3.0 for Macintosh, Its Award of Excel¬ 
lence-winning cross-platform document-interchange software. 
Acrobat, promises to revolutionize electronic publishing, 

Silicon Graphics is also known for graphics, but from the hard¬ 
ware side. Videoconferencing capability aside, its Indy is a pow¬ 
erful, inexpensive graphics workstation. The Reality Engine 7 is 
very expensive at about $80,000, but nothing else comes close to 
delivering its graphics and video capabilities on a workstation- 
ciass system. 

Hewlett-Packard won three awards, all Awards of Excellence. 
As you would expect, two of those winners were printers: the 
LaserJet 4L and the DeskJet 1200C. HP’s innovative OmniBook 
300 subnotebook w as the company’s other winner. 

Past and Future Predictions 

Last year, we predicted that Mac software would rebound in the 
award standings but still not overtake Windows. Windows ap¬ 
plications garnered more than three times the number of Mac 
awards last year. This year, Windows applications received less 
than twice as many awards as Macintosh applications. As we 
said then, Window s had a lot of momentum—and it still does— 
but the Mac hardware and operating system offered some tech¬ 
nological advantages to software developers. 

We also told you to look for the next-general ion notebooks 
and subnotebooks. This year, twice as many portable systems 
as desktop systems won awards. Most of them were notebooks or 
subnotebooks. This generation of award winners is more powerful 
than the previous generation and is easier to use. 

What do we predict for next year? Look for powerful new 
portable and desktop systems based on this year’s award-winning 
processors. At this writing, the first PowerPC systems have been 
announced. System vendors should soon start 
taking full advantage of Intel’s Pentium as 
well. Low-power versions of these proces¬ 
sors will inspire a new generation of note¬ 
book PCs. 

We also expect to see new applications (as 
well as ports of old ones) for Windows NT, 
OS/2 2.1, and other 32-bit operating systems 
running on RISC-based processors. These ap¬ 
plications could create new performance stan¬ 
dards, especially for graphics-related func¬ 
tions. 

Wireless communications is another area 
to watch. Wireless technology is advancing 
rapidly, and some of the regulatory and struc¬ 
tural harriers to using it are beginning to fall. 
In i 994, you might see the first wireless prod¬ 
ucts and services that are practical for every¬ 
one to use. 

—Compiled by Michael Nadeau 
continued 
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SINCE OUR UPS COSTS LESS, 

LET'S FORGET ABOUT PRICE 
FOR A MINUTE...MAN 



Tripp Lite 
Omni 500 


Price per 
Watt 


Line- 

Interactive 


Waveform 

Output 


Simulated 

Sinewave 


Simulated 

Sinewave 


LED Status 
Indicators 


YES 

4-LED's 


Site Wiring 
Fault 
Indicator 


BECAUSE WHEN THE 
POWER DIPS, ITS 
NOT WHAT YOU PAID 
FOR YOUR UPS 
THAVS IMPORTANT, 
ITS WHAT IT DOES 


rating, extensive status 
indicators and a Test 
button so you can 
confirm that the UPS is 
doing its job. A Site PRK! 

Wiring Fault Indicator is 
included to let you knowf fPP 
if there is a problem 
with grounding or other ; 
on-site electrical wiring 
problems that could be 
catastrophic. 

The Alliance A500 is ' 
compatible with 
MINUTEMAN's 
LanMaster unattended ; 
shutdown software for j 
all operating systems to 
further protect your net- 1 
work, even when you're j 
not there. 

If all UPSs were priced 
the same, the choice 
would be easy based 
only on features. But 
when you compare 
prices, the choice becomes even 
more obvious. 

We don't believe you'll pay 
25% more for a product that 
gives you less. Call our POWER 
HOTLINE now and find out how 
to get more UPS for less. 


SO LEVS TALK ABOUT 
FEATURES... 


The MINUTEMAN ALLIANCE 
A500 keeps your network 
safe from brownouts, the most 
common power problem. Our 
line-interactive technology 
continuously monitors and 
provides an automatic boost 
whenever power dips. This 
important feature prevents 
frequent battery usage, saving 
the battery for more severe 
power problems. 

Other important features 
that make the MINUTEMAN 
A500 stand out are a 500 VA 


Prod \i cl and company ncttnet mentioned herein may ho 
IradeimirEts or tegislored Itctleimirta of Iheir respective companies 


MICROSOFT 


UNINTERRUPTIBLE POWER SUPPLIES 

1 - 800 - 238-7272 


Minuteuian’s product line includes UPSs and 
rage Regulators ranging From 300VA to 10 KVA, 
International models ore available* 


Circle S3 on Inquiry Card, 








































Adobe Acrobat 

Adobe Systems 

Adobe's PostScript PDL (page-description language) has be¬ 
come the lingua franca of the printer world. That is, numerous ap¬ 
plications on a variety of platforms can obtain consistent output 
on a PostScript printer. With Acrobat, Adobe strives for the same 
grand unification for electronic documents. Acrobat accomplishes 

this by leveraging off 
proven technologies 
such as EPS (Encap- 
sulated PostScript) 
and Multiple Masters 
fonts. 

Getting your elec- 
ironic documents 
into Acrobat format 
requires no rocket 
science. Just print 
your document into 
an EPS file, run an 
Acrobat Distiller application to compress the data, and tack on a 
Reader application. Versions for DOS, Windows, and die Mac are 
available. 

If your computer system lacks die fonts that were used to cre¬ 
ate the original document, the Reader' s Multiple Masters tech¬ 
nology will render an approximation of the missing font with 
appropriate weight and spacing. Acrobat provides text search¬ 


ing and hypertext linking to assist users looking for information 
in large documents. 

Compression is outstanding, shrinking a 20-MB PageMaker file 
down to under 4 MB. Creating thumbnail pages, hypertext links, 
indexes, and text annotations with Acrobat is a no-brainer. 

Adobe Photoshop 2.5 for Windows and Macintosh 

Adobe Systems 

Adobe Photoshop, 
long the leading Mac 
application for pro¬ 
fessional image edit¬ 
ing, is now available 
for Windows. Both 
versions boast signif¬ 
icant improvements 
over release 2,0. Ex- 
perienced darkroom 
workers as well as 
neophytes will appreciate the new dodge-and-bum took which 
simulates the traditional lightening and darkening manipulations 
employed when enlarging. Brushes can be modified with any 
selected shape, and the new pen tool gives more precise control 
over the shapes you select. 

A quick-mask mode lets you work with a semitransparent film 
overlaid on your image and then quickly change the mask into a 
selection. A new preview window makes 
it easier to tinker wilh color corrections 
and other variables. Photoshop's open ar¬ 
chitecture allows plug-in software to aug¬ 
ment existing features, such as accessing a 
digital signal processor to speed up image 
processing. And a host of special-effects 
filters let you add pizzazz to a lackluster 
image. The new Photoshop will definitely 
be welcomed by Windows users. 

HP DeskJet 1200C 

Hewlett-Packard 

With a good balance between price and 
output quality, HP's reliable and flexible 
DeskJet 1200C ink-jet printer is the best 
package for bringing affordable color print¬ 
ing to most offices. The 300-dot-per-inch 
color ink-jet prints on a variety of media, 


OS/2 2.1 

IBM 

The latest revamp of OS/2 has 
solved most, if not all, of die prob¬ 
lems plaguing the long-m-com- 
ing version 2.0. Chief among 
these, the lack of high-resolution 
video drivers* is a thing of the past 
ow ing to the inclusion of several 
drivers for Super VGA, XGA, 

8514/A. and other display modes. 

Another revamp, the 32-bit graph¬ 
ics engine, first surfaced in a Ser¬ 
vice Pak that was shipped between versions 2.0 and 2.1: it appears here in opti¬ 
mized form. 

There's lots more. Dual-threaded DOS-session support, APM (Advanced Power 
Management) support, PCMCIA drivers, multiple-session Windows support (a 
faster Windows than Windows at running applications), a rewritten VCOM. SYS 
serial-port handler, and built-in multimedia support in the form of MMPM/2 1.01 are 
other improvements in an operating system that is finally w inning some of the vital 
support it needs and, as of this version, truly deserves. 


“Running OS/2 2 A on an 8-MB machine that hasn't a prayer of running Windows 
NT, I find that it delivers many of the. same benefits; robust multithreading and mul¬ 
titasking, a comprehensive 32-hit API , an advanced fife system, and competent sup¬ 
port for Windows 3.1 software. Software developers have known for years that OS/2 
is a far more productive environment than DOS plus Windows. With the polish and 
maturity of version 2.1, more and more users are discovering the same advantage ." 

—Jon Udell 
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YOU CAN’T CONTROL 
YOUR BOSS, 
YOUR WORKLOAD, 
YOUR WEIGHT, 
YUUR BACKHAND, 
YOUR WEEDS, 
YOUR DOG, YOUR LIFE. 

AT LEAST NOW 
YOU CAN CONTRUL 
YOUR CURSOR. 



At Microsoft, we feel there are 
enough things in the world that 
follow their own unpredictable path. 

So we redesigned just about 
every aspect of the new Microsoft' 
BallPoint''mouse to let you regain 
control of your portable computer. 

We started by changing the 
weight of the ball. We improved the 
smoothness of the tracking mecha¬ 
nism. We reshaped our mouse to fit 
your hand better. We even added soft¬ 
ware fcamres that make it easier to 
find and control your cursor. 

. All of which means, in sim¬ 
ple terms, that the cursor will now 
do what you want it to do. 

And which is why, in independ¬ 
ent tests, people worked 35% 
faster with the BallPoint mouse 
than with other leading portable 
and built-in pointing devices. 

Of course, you should try it your¬ 
self. So pick up a BallPoint mouse 
at a computer store today. 

And have one aspect of your 
life firmly, and comfortably, in the 
palm of your hand. 

Microsoft 

Making it easier 



7 LJ P1 Microsoft Corporation, All rights reserved. Microsoft end Sail Point an: registered trademarks and Windows and [he Windows logo am trademarks of Microsoft Corporation. 























from plain paper to color transparencies, with an image quality that 
is hard to beat at a cost per page of as little as 8 cents. With a built- 
in RISC processor, the 1200C also offers decent performance. 

The unit looks more like a small refrigerator than a printer. 
But you can't argue with the DeskJet 1200C's sumptuous out¬ 
put, especially on coated paper. It's easily expandable in terms of 
memory, PDLs, and network connections. This is a printer de¬ 
signed to grow along with your office. 

HP LaserJet 4L 

Hewlett-Packard 

It's hard to beat the 300-dpi HP Laser¬ 
Jet 4L in priee/performanee for the 
home or small office—or as the low- 
end executive model you choose not 
to share with other network users. 
You get plenty for the $849 list price: 
a small footprint and a weight of under 16 pounds, HP’s RET 
(Resolution Enhancement Technology), a variant of PCL5 called 
PCL5e, and, for stretching the standard I MB of memory, MET 
(Memory Enhancement Technology). 

MET conserves memory by compressing fonts before down¬ 
loading them. In addition. Explorer TSR control software re¬ 
places front-panel controls and uses HP's Bi-Tronic technology 
to have messages such as paper-out signals break into your DOS 
application when appropriate. Output quality was excellent in 
our tests, and the printer's new Canon engine has no corona wire 
and fewer parts to clean than traditional laser printers. 


Indy 

Silicon Graphics 

The latest descendent of the Silicon 
Graphics Indigo architecture is the entry- 
level Indy, whose $5000 price tag belies 
its sizzling processor and graphics per¬ 
formance. The real story of the Mips 
R4000-based Indy is media integra¬ 
tion: It supports analog and dig¬ 
ital audio and video right out of 
the box, and it even comes stan¬ 
dard with a small digital-video camera. 
The Indy is packed with features—for in¬ 
stance, ports for IQBase-T, Fast SCSI, and ISDN are 
built in—and Silicon Graphics continues to innovate with op¬ 
tions such as a 20-MB floptical drive. To cap it off, the system in¬ 
cludes a new media-centric Indigo Magic user interface on top of 
Motif that eases the use of desktop video conferencing and speech 
recognition. While the Indy may not become a mass-market sys¬ 
tem, it blazes a path in multimedia computing, 

“The Indy has exceptionally fast and inexpensive 2-D graph¬ 
ics. It is also very fast at general computing. / found that it's 
very easy to use despite the incredible sophistication of its pe¬ 
ripherals, utilities, and operating-system interface. The new op¬ 
erating system synergistically brings together my two favorite 
computing environments t Unix and the Macintosh. It lives up to 
its slogan: Serious Fun. "—Ben Smith 




HP OmniBook 300 

Hewlett-Packard 

The OmniBook 300 is 
equally suitable for a trip 
to the company cafeteria 
or a trip across the coun¬ 
try, thanks to its sub-3 - 
pound size and extra-long 
battery life (over 12 hours, 
according to our tests). 

Other features, such as the mechanical-arm-like mouse that 
pops out from the side of the machine, Windows 3.1 in ROM. and 
the complete lack of traditional (and power-consuming) rotat¬ 
ing hard drives, put this machine a notch above the competition. 

Bummers include the lack of support for enhanced-mode op¬ 
eration in Windows, which means no support for virtual memory 
or running DOS applications in a resizable window alongside 
other program windows. Nevertheless, the OmniBook 300 does 
a tine balancing act between cutting-edge technology and main¬ 
stream usability. 

“I literally take my OmniBook everywhere / go. It is perfectly 
designed for use on those small tray tables on airplanes. Its 12- 
volt external power supply makes it easy to tie into a car’s or a 
boat's electrical system. The OmniBook 300 is so robust that I 
took it to sea with me on my three-week sailing vacation . Windows 
and the applications software that comes bundled with the Om¬ 
niBook make it an exceptional value. ”—-Ben Smith 


Lotus Notes 3.0 

Lotus Development 

Notes has always offered a unique and powerful blend of E-mail, 
conferencing, and client/server database technology. Version 3.0 
adds X.500-style hierarchical naming. Macintosh client support, 
full-text indexing, native IPX/SPX support, smarter database 
replication, and a host of new macro-language functions. These 
new features aren't just tacked on, either: they’re deeply and 
sometimes surprisingly integrated. 

When a Notes 3,0 Macintosh client subscribes from within a 
shared Notes database to an edition published by a System 7 
Macintosh, the edition becomes visible not only to other Macin¬ 
tosh clients but to 
Windows and Pre¬ 
sentation Manager 
clients as well. The 
full-text indexing and 
retrieval capabilities 
also integrate intelli¬ 
gently with Notes. 

Data-entry forms dou¬ 
ble as search tem¬ 
plates; the multi¬ 
threaded OS/2 server 
handles incremental 
reindexing gracefully as a background task. Background repli¬ 
cation on the client side refines what was already an excellent 
mechanism for distributing information to users who are some¬ 
times LAN-connected and at other times modem-connected. You 
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Poor old mouse 



Most of the time oil mice ore nice and fine for pointing around. But when it 
comes to inputting graphics or logos into any application or any CAD package, 
they are hopeless. They just can't—and so you can’t. No way. 

Problem? Yes and no. It depends - you may shrug your shoulders ond soy 
"Well, I’ll never do CAD and I just never want to input any sketches, logos, or 
photos into my computer anyway." Or - you feel that isn’t good enough after 
all the money you have invested and all the nice things you know you could 
do today with your own graphics once they were in the computer. 



Problem 

solved. 

Mere comes the mouse that lets you input ail 
your graphics os well. How?: That’s what they 
ail wont to know, but we’re not telling. Its a new 
invention. It’s a universal combination of a true 
mouse and an independent manual drawing 
board that becomes a precision full-featured 
digitizer tablet once you just place the mouse 
onto the board. It’s all in one or all separate 
as required. Simply unplug your poor old 
mouse, plug in our mouse and have the real all 
purpose input device to your PC always ot hand. 



ARISTO College^oartKXdifiM. 


North America: 

ARISTO Graphic Systems 
A Division of KOH-I-NOOR Inc. 
100 North Street, P.O. Box 68, 
Bloomsbury, NJ 08804 ■ 0068 
Tel: (800) 631 -7646 
Fox: [908] 479- 1513 


United Kingdom: 

ARISTO UK LIMITED 
TDS House 

Terrace Rood South, Binfield 
Bracknell RG12 5BH 
Tel: [0344) 306 936 
Fax: (0344} 306 936 


Head Office: 

ARISTO Graphic Systems GmbH & Co. KG. 
Schnneken burg all se 41 
D - 22525 Hamburg 
[Germany) 

Tel: [040) 853 97-226 
Fox: (040) 850 04 75 


All in one. 

Mouse, Digitizer Tablet, Drawing Board 
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won't find a more complete communication tool for business, 

*'Dialed into a Notes server from a remote laptop, automati¬ 
cally replicating mail and discussion databases, 1 began to ap¬ 
preciate the remarkable feats of engineering that sustain this 
one-of-a-kind product Although the reach of Lotus's vision of 
business process automat ion does exceed the grasp of the current 
incarnation of Notes, no other product so boldly and effectively 
empowers users to manage distributed data . ”—Jon Udell 


Ethernet and AppleTalk networking, 24-bit color video, and nu¬ 
merous expansion slots and bays. All this makes the Quadra 
84GAV the premier personal computer for multimedia authors, 
graphic designers, and power users. It's the fastest Mac on the 
block. Software compatibility is excellent, especially considering 
that the system architecture is loaded with new hardware such 
as DMA channels, a new video bus, and a DSP. The PlainTalk 
voice-recognition and video-processing features—within lim¬ 
its—allow this Mac to do things no other computer can do. 


Macintosh Quadra 840AV 

Apple Computer 

Apple's Quadra 840AV is more 
than just the highest-performance 
Macintosh; it's also the most fully 
featured personal computer ever 
made. To supplement the system's 
40-MHz Motorola 68040 CPU, 
Apple added a 66-MHz AT&T 
3210 DSP (digital signal proces¬ 
sor). This makes the 84QA V ideal 
for advanced audio, video, and telephony applications, with 
little or no additional hardware. Full-motion video digitizing is 
built in, including support for NTSC, PAL, and SECAM. Com¬ 
posite and S-video outputs make it easy to record digitized video 
on a VCR. The 840AV's audio capabilities are equally impressive, 
and Apple's new PlainTalk speech technology provides speaker- 
independent continuous voice recognition for short commands. 

The new GeoPort, a plug-and-play interface, allows easy con¬ 
nections to analog and digital phone lines for voice, fax, and 
data communications. Other standard features include bull bin 


Pentium processor 

Intel 

Intel has the best track record of any 
company in the personal computer 
industry. No one can match its rec¬ 
ord of consistent progress and per¬ 
formance. 

The Pentium, with its two integer 
pipelines, advanced branch-predic¬ 
tion hardware, and sophisticated cache design, doubles the 
performance of the 486DX2-66 for integer operations, while 
its phenomenal FPU outdoes a 486's FPU by a factor of 4, 
More important, the Pentium reached this performance level 
without sacrificing compatibility with its immense software 
base. 

Pentium gives pause to those who say that the 80x86 ar¬ 
chitecture can't compete against pure RISC designs. Intel has 
shown what you can do with intelligent design and hard work. 
The Pentium designers didn't have the luxury of starting From 
scratch, which makes their achievement all the more note¬ 
worthy. And despite all the hoopla about RISC performance, 
do you think for a moment that, if given the chance, any of the 
RISC vendors would fail to trade places with Intel? 


Microsoft Excel 5.0 for Windows 

Microsoft 

After 1-2-3 release 4 gave Lotus some momentum, Microsoft 
has reclaimed its preeminence in the spreadsheet market. Excel 
5.0 unveils new technologies that represent the future of Mi¬ 
crosoft applications, Microsoft's new application macro lan¬ 
guage, Visual Basic 
for Applications, ap¬ 
pears for the first 
time in Excel 5.0. 

OLE 2.0 automation 
will work with VBA 
to enable a power¬ 
ful environment for 
cross-application de¬ 
velopment, 

A consistent inter¬ 
face will further in¬ 
tegrate Microsoft ap¬ 
plications; Excel's menu structure will be closely mimicked by 
Word for Windows 6.0 and PowerPoint. IntelUSense, another 
new Excel feature that will soon find its way into other Microsoft 
applications, makes intelligent assumptions to help automate ac¬ 
tions such as adding a closing parenthesis to a function. Excel will 
also analyze your work and offer pop-up tips on how to perform 
operations more efficiently. Excel 5.0 fills some conspicuous 
gaps in the features matrix by adding true 3-D worksheets (with 
page tabs), in-cell editing, and custom AutoFill (for creating cus¬ 
tom series that will automatically flow into selected blocks when 
appropriate), A few key improvements and promising new tech¬ 
nologies combine to make Excel 5.0 one of the most powerful 
Windows applications around. 

Microsoft 
Windows NT 

Microsoft 

If you were given the 
job of designing the 
ultimate desktop op¬ 
erating system, you 
just couldn't do much 
better than simply 
listing the features of 
Windows NT. Pre¬ 
emptive multitasking, multiprocessing support, the ability to run 
industry-standard software, built-in networking support, portability 
across hardware platforms, support for multiple interfaces—the 
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Power Packed Upgrades. 


POWER SUPPLIES 

1 

SOLID-STEEL CASES 

1 

OVER-TEMP ALARM 


“The premier power-supply maker” 

John Dvorak, PC Magazine, March 30,1993 

“The only company to go to for a power supply” 

Jerry Poumelle, Byte , April 1993 

STANDARD UNTTS 

These UL/CSA approved, fully tested power 
supplies are the best basic units available. 

STANDARD 205 SLIM... $89 

STANDARD 220 DESK/TOWER.. $89 

ULTRA-QUIET UNITS 

Unrattle your nerves with 
an ultra-quiet Silencer 
power supply. Appreciated 
by users since 1986, their 
high-efficiency fans and 
low-turbulence circuitry 
reduce noise by up to 84%! 
A must for home office or multimedia applications, 

SILENCER 205 SUM........ . . $119 

SILENCER 220 DESK/TOWER.$129 

SILENCER 270 DESK/TOWER. $179 

HIGH-PERFORMANCE UNITS 



Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals, Youll get 50% -100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-dean output, a high-caparity cooling fen, 
UL/CSA/TUV, a 2-year warranty for 30GW 
models, and a 5-year warranty for the 450] Ideal 
for high-end workstations and network file servers, 

TURBO-COOL 300 SLIM/BABY.. S169 

TURBO-COOL 300 DESK/TOWER ... $189 
TURBO-COOL 450 DESK/TOWER ... $349 



OMMUV SilENHP; 
fOWEH fWPPiV POWER BUM* 



M Give your computer a 
professional, high-tech 
look with one of our 
premium-quality, 
USA-made, all-steel 
cases. They’re rigid— 
unlike light-weight 
imports-so the PC’s 
components are always 
properly aligned and grounded. 
You’ll enjoy easy system access, and with room for 
up to 18 drives, there’s real expandability] 


Desktop Tower Monster 


Exposed Drive Bays: 

5 

6 

13 

Total Drive Bays: 

7 

8 

18 

Motherboard Capacity: 

1 

1 

2 

Power Supply Capacity: 

l 

1 

2 

Cooling Fan Capacity: 

2 

3 

6 

Filtered Air Inlet: 

Yes 

Yes 

Yes 

Lockable Front Door: 

Yes 

No 

Yes 

Beige or Black Finish: 

Yes 

Yes 

Yes 

Meets FCG-B Specs 

Yes 

Yes 

Yes 

Made in USA 

Yes 

Yes 

Yes 

SOLID-STEEL DESKTOP 

CASE. 

$1 


SOLID-STEEL TOWER CASE. $295 

SOLID-STEEL MONSTER CASE.S895 


REDUNDANT POWER 


Eliminate the risk of network downtime or dam loss 
due to power supply failure with the TwinPower 900 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two Turbo-Cool 450 power supplies 
in parallel, utilizing a special power-management 
interface module. A must for mission critical LANs. 

■ 900 watts peak power 
m 100 X more reliable 


than a single-unit 



■ hot-swap capability 


■ 5-year warranty 

■ monster-case compatible 

TWIN-POWER 900 ..$995 



Don’t wait for the acrid smell of 
buret components! With our 
new 110 Alert, you’ll know 
if your PC is overheating 
before damage occurs. 

Should the computer’s 
temperature reach HOT, a loud 
alarm warns you that a fen has foiled or that the 
cooling system is inadequate to handle that extra 
hard drive or other peripheral you may have added. 
Compatible with any computer, the inexpensive 
110 Alert is compact, easy to install, and so reliable, 
it carries a lifetime warranty. 

110 ALERT..... $29 



CPU COOLERS 



It's a feet. 486 chips run hot, often exceeding 185T! 
Now, you can cool your 486 to a safe 85°-95T with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
a mini-fen embedded in a die-cast heat sink that 
easily mounts on the CPU. Powered by a spare 
drive connector, Effective, inexpensive insurance! 

■ cools CPU 70°-100°F 

■ prevents system errors " 

■ adds years to CPU life 

■ thinner, quieter, and .» 

better-built than cheap 
imported imitations, 

■ safe, simple installation 

CPU-COOL (FOR 486s).$29 

PENTACOOL (FOR PENTIUMs) .$39 


CRfTIWP 



WITHOUT WITH 
CPU-CDOi GPU-COOL 


PC POWER N COOLING, INC. 

5995 Avenida Endnas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 

We accept Visa, MC, COD, or PO on approved credit. Warranty period: Five years for Twin Power and Turbo-Cod 450. Two years for Turbo-Cod (except 450), Silencer, and CPU coders. One year for nil others (except 110 Alert). 
Horn, 7 ii - 5 p,n). (FT) Mon. - Fit Silencer, Turbo-Cml, TwinPower! CPU-Cool, PentaCod, and 110 Alert are trademarks or registered trademarks of PC Power & Coding, Inc. ©1995 PC Power & Cooling, Inc. 
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list soon becomes embarrassingly long, Windows NT is the 
operating system the desktop computer industry has been waiting 
for ever since the limitations of DOS became painfully apparent 
with the introduction of the AT in 1984. Like no operating sys¬ 
tem before it, NT lets you take full advantage of your industry- 
standard hardware. 

Of course, like no other operating system before it, NT also 
requires more hardware, which is the main reason it won’t have 
the kind of immediate market impact that Windows 3*0 enjoyed. 
But make no mistake, NT is here for the long haul: It is an op¬ 
erating system built with the future in mind, so you should keep 
it in mind as you plan for the future. 

“According to conventional wisdom, you shouldn't use the 
1 point zero ' release of an operating system. But Ido use Windows 
NT. which , in its first incarnation, has been remarkably stable and 
trouble free. Seamless interoperability between Intel and RISC 
versions of NT, and between NT and Windows for Workgroups, 
make the promise of a scalable family of Windows operating 
systems tangibly real. “—Jon Udell 

Newton Intelligence technology 

Apple Computer 

As Garry Trudeau's scathing series of Doonesbury comic strips 
suggested last summer, Apple's Newton MessagePad is an im¬ 
perfect implementation of a PDA. The technology it employs, 

PowerPC 601 

Apple Computer f IBM, and Motorola 

In late 1991, Apple, IBM, and Mo¬ 
torola began work on a new proces¬ 
sor that could challenge Intel's dom¬ 
inance on the desktop. The first 
result of this effort, the PowerPC 
601. lives up to its advance billing. 

The PowerPC 601 is a superscalar 
RISC processor. It can issue and ex¬ 
ecute up to three instructions at once in its three highly pipelined 
processing units. It also employs a number of architectural en¬ 
hancements to ensure that the processing units are kept full of 
instructions and data. 

The result is a processor that is as fast as a Pentium for less than 
half the cost* The 601 has already shown up on an IBM work¬ 
station, and it will form the centerpiece of Apple’s RISC-based 
Macintosh line, which is due out soon. As such, it will undoubt¬ 
edly be the best-selling RISC processor of 1994. And it will be 
even more significant after IBM ports 0$/2™and Motorola ports 
Windows NT—to the chip. 

With its technical excellence and marketing promise, die Pow¬ 
erPC is one of the more significant technologies to appear in tills 
decade. And it has the ability to carry us into the next decade. 

The PowerPC 601 processor promises to bring the Mac into par¬ 
ity with the performance of Pentium systems while being a lot less 
expensive. It also gives IBM new opportunities with unique mul¬ 
ti proee ssor c onfi gu rati on s. 


however, breaks new ground in mobile 
computing and is a solid base on which 
to build better models. That technology— 
not the MessagePad as a whole—receives 
BYTE’s Award of Excellence. 

Newton Intelligence is an innovative, 
object-oriented operating system that suc¬ 
cessfully shields casual users from inter¬ 
nal complexities. Its pen-based user interface challenges existing 
notions of how a computer should look and feel. Newton appli¬ 
cations are data-centric, not document-centric; all information 
is tagged and stored as you enter it, and you can access it from any 
application. 

OLE 2.0 

Microsoft 

More than three years in gestation, OLE 2.0 takes Interapplication 
Communication and compound documents to a higher level than 
its predecessors, OLE 1.0 and DDE. As a key element of Micro¬ 
soft’s vision of object-oriented software, OLE 2.0 will be har¬ 
nessed by developers for commercial and in-house applications. 

Tine specification defines a standard way of communicating and 
sharing objects among compliant programs; for example, you 
could embed a slide created in a presentations package (based, 
perhaps, on data residing in a spreadsheet) into a word process¬ 
ing document. The 2.0 release of OLE adds dragging and drop¬ 
ping of objects, in-situ object editing, and support for macro- 
like automation. Most important, OLE 2.0 is designed with an eye 
toward the future—specifically, toward creating a path for users 
and developers that leads from Windows to Microsoft’s object- 
oriented operating system, code-named Cairo. Thus, OLE 2.0 is 
built to support link tracking, network remote procedure calls, and 
other capabilities not yet implemented in Windows, 

PCI 2.0 

PCI Special Interest Group 

Nobody questions the need for local-bus expansion capability 
in PCs, particularly for boosting graphics display performance. 
With VESA’s VL-Bus specification already providing that func¬ 
tion, then why PCI? Because, unlike the 486-centric VL-Bus, 
PCI (Peripheral Component Interconnect) fully answers the local- 
bus design needs of new Pentium- and RISC-based systems right 
now. As a mezzanine bus with buffered isolation from the actu¬ 
al CPU local bus, PCI can support more peripherals than VL- 
Bus. In addition. PCI devices can work concurrently with the 
CPU, an important performance factor with multithreading, mul¬ 
titasking environments. 

With data bursting and buffering, the Intel-developed PCI bus 
cleverly skirts the performance drawbacks to bus isolation, yield¬ 
ing sustained throughput as high as 80 MBps from a theoretical 
maximum of 133 MBps. Bus isolation also means that PCI pe¬ 
ripherals can work with any CPU speed or design, from a 486 to 
a 200-MHz Alpha, an important cost factor for large systems 
houses planning future systems. PCI is a robust specification, 
tightly defined and tested with sophisticated simulation, and it also 
supports forward-looking features such as plug-and-play, low-volt¬ 
age operation, and a 64-bit data path. 
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WITHOUT THIS SEAL, YOU'RE 
ONLY TESTING YOUR LUCK. 



Nothing is more frustrating 
than a PC problem. It 
can mean hours of 
wasted productivity 
and hundreds of 
dollars of expense for 
both the user and the 
manufacturer. A PC 
with the QAPlus 
Tested™ seal means that 
the manufacturer uses 
QAPlus® software in a 
rigorous program to assure that its PCs are fully 
compatible and meet the highest standards of quality. 


A COMPLETE QUALITY 
ASSURANCE SOLUTION 

One facet of the QAPlus Tested program is 
QAPlus/Factory™ which provides dynamic burn-in 
capabilities using state-of-the-art diagnostics. Its 
exhaustive testing, tracking, and reporting features 
facilitate the effective measure and control of production 
processes. 


QAPlus/Factory can help eliminate product returns and 
repair calls due to incompatibility and marginal quality 
assurance testing. The bottom line is lower manufacturing 
and support costs, increased product quality and 
customer satisfaction, and a more competitive business. 


BACKED BY 

COMPREHENSIVE SUPPORT 

QAPlus/Factory customers can receive an on-site quality 
survey by our PC quality assurance expert, along with 
installation and training. Plus, they will be enrolled in our 
Priority Support Program which includes remote 
diagnostic troubleshooting, access to DiagSoft's BBS, and 
frequent product updates to support the latest technology 


and Trillium Computer Resources. They help us ensure 
that our QAPlus software is on the leading edge of 
technology. 

THE SEAL THAT MAKES THE DEAL 

The QAP/i<s Tested seal on a computer system ensures PC 
users they are receiving a system that has passed the most 
rigorous diagnostic hardware tests available. Our QAPlus 
OEM version and remote control software can also be 
bundled with systems to allow support personnel to 
remotely operate systems, and provide an even greater 
level of support. 

ISO 9000 SUPPORT 

QAPlus/Factory supports the ISO 9000 requirements for 
testing and traceability. It streamlines this process by 
ensuring that all data collection is automatic and 
consistent throughout the process. 



FEATURES INCLUDE: 

□ Network or Stand-Alone Operation 

□ Unattended Scripted Testing 

□ Complete Test Logging 

□ Hardware Level Diagnostics 
Q Extensive System Information 

O Detailed Quality Analysis Reports 

WE WROTE THE BOOK ON PC QUALITY ASSURANCE 
AND WE'LL GIVE YOU A COPY — FREE! 


THE INDUSTRY STANDARD 

DiagSoft 1 s QAPlus software is the de facto standard for PC 
compatibility and quality assurance testing. 

QAPlus/Factory is in use worldwide by leading 
manufacturers and integrators, such as: Digital Equipment 
Corporation, Gateway 2000, Intergraph, Micronics, Mylex, 


Don't push your luck, call DiagSoft now for our FREE 
Guide to PC Quality Assurance. Also from DiagSoft: 
QAPlus/WIN™ for tuning and troubleshooting Windows™, 
QAPlus/FE m for power users and service'support 
professionals. Power Meter™ for performance measurement 
and comparison, and QAPlus , the diagnostic leader. 



Quality Assurance and Diagnostic Testing for Manufacturers, Integrators and Servicers 


Call 800-342-4763 For Your FREE Quality Assurance Guide 

4*" DiagSoft, Inc. -5615 Scoffs Vfaltey Drive, Suite 140 - Scotts \talley, CA 95066 - 408-438-6247 - FAX 408-436-711 

^3 
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Aldus PageMaker 5.0 

Aldus 

PageMaker 5,0 narrows the gap between QuarkXPress and the 
competition in the high-end desktop publishing market. With 
this software, Aldus has addressed the issues of professional 
desktop publishers. PageMaker now has finer typographic and di- 
mensional controls and supports a wider variety of text and graph* 
ics formats, including direct support of Lotus 1-2-3* Excel, dBase 
databases, and compressed TIFF files* 

PageMaker shores up its strong support between Windows 
and the Macintosh with seamless file support across platforms and 
automatic conversion of Mac PICT files to Windows metafiles. 
Aldus has also enhanced performance throughout the product. 
Publishers of non-English languages will appreciate the $99 bun¬ 
dle of 19 dictionaries, which includes medical and legal dictio¬ 
naries as well as 15 European and New World languages with hy¬ 
phenation. PageMaker 5.0 is a powerful upgrade. 

ATT92010 Hobbit 

AT&T Microelectronics 

AT&T's ATT92010 Hobbit microprocessor is at Lhe forefront 
of a wave of new CPUs designed especially for hand-held, high¬ 
ly mobile communicators and computers. Known collectively 
as PDAs (personal digital assistants), these diminutive devices of¬ 
ten require more raw processing power than conventional desk¬ 
top PCs* 

The demands of handwriting recognition, object-oriented op¬ 
erating systems, and innovative user interfaces are creating a 
niche for speedy but power-miserly CPUs. The Hobbit rises to 
these demands by delivering 13.5 MIPS while consuming only 
about 0,25 W* Together with its family of peripheral chips, the 
Hobbit provides a practical solution for first*generation PDAs 
such as the Eo Personal Communicator 440 and 880. 

Banyan ENS for NetWare 

Banyan Systems 

Banyan's ENS (Enterprise Network Services) brings the com¬ 
pany's crown jewel—the StreetTalk III global directory ser- 
vice™to Novell NetWare, ENS extends StreetTalk support to 
existing NetWare 3,x and 2.x installations. With ENS, you can 
manage multiple NetWare servers as a single system image, 
leveraging the communications capabilities of Vines (i.e., X.25, 
TCP/IP, and SNA) to distribute that virtual network over a wide 
area. Applications that are Vines-aware, such as the Vines version 
of Beyond's Beyond Mail, enjoy true global directory services 
on NetWare-pIus-ENS. 

The NetWare Directoiy Service in NetWare 4,0 couldn't deliver 
the same benefits to users on NetWare 3*x and 2*x servers even 
if applications supported NDS (and most don't, yet). Those leg¬ 
acy NetWare servers aren't going away anytime soon. Kudos to 
Banyan for enfolding them in StreetTalk. 

ColorScript Laser 1000 

QMS 

The first color laser printer priced at less than $15,000, the QMS 
ColorScript Laser 1000 produces high-quality color documents 


on plain paper for less than the materials cost of dye-sublimation 
or thermal-wax-transfer technologies. The 300-dpi, PostScript 
Level 2-compatible printer outputs up to 8 pages per minute in 
monochrome and about 2 ppm in 24-bit color. The unit includes 
a range of interface ports (e.g., Ethernet, AppleTalk, and serial/ 
parallel) and 65 typefaces. Strong network support and mono¬ 
chrome capabilities {i.e., low cost and good performance) make 
Lhe Laser 1000 an excellent workgroup printer for mixed color and 
monochrome uses. Other primer vendors are expected to release 
color laser printers this year, but the Laser 1000 makes QMS the 
leader in the field for now. 

Folio Views 3.0 

Folio 

Folio Views 3.0 isn’t 
just a Windows port 
of its DOS-based 
predecessor; it's a 
massive overhaul of 
that popular product. 

No more 2-MB limit 
on the size of an in- 
fobase; version 3.0 
boosts the capacity into the terabyte range. No more cumber¬ 
some batch-mode builder; version 3,0 can work incrementally, in¬ 
teractively, and in a way that enables multiple users on a net¬ 
work to extend a collaborative infobase without stepping on each 
other's changes. And, though not apparent to the user, no more 
monolithic indexing and search apparatus; 3,0’s client/server ar¬ 
chitecture should enable the development of local or remote 
DOS, Windows, Macintosh, and Unix clients. 

Fractal Design Painter 2.0 

Fractal Design 

The luscious Painter 2.0 turns your Mac or Windows PC into an 
artist's studio, offering a wide range of media and materials for 
you to work with, and now also offering support for captured 
video frames, scanned images, color separations, and user-de¬ 
fined lighting* The package lets you "paint” with electronic oils, 
watercolors, pens, chalk, charcoal, and other media in a wide 
range of colors and shades on backgrounds textured to look like 
paper, canvas, and so on. There is perhaps no other graphics 
product on the market that's been so quick to produce a sense of 
excitement and accomplishment among both novice and expert 
artists. 

FutureBasic 

Zedcor 

Zedeor's FutureBasic attempts to do for the Macintosh what Mi¬ 
crosoft's Visual Basic does for Windows: provide an easy-to- 
use but powerful development environment for in-house corpo¬ 
rate programmers, shareware developers, and hobbyists. It largely 
succeeds, surpassing the traditional Mac implementations of C 
and Pascal in terms of ease of use, and Apple's HyperCard in 
terms of flexibility and power. 

FutureBasic is a remarkably full-featured tool that conceals 
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32-bit C/C++ compiler, 


Visual PM Debugger. 


C++ Collection Class Libraries. 


Developer's Tool Kit new V2.1 


WorkFrame/2 (supports DOS, Windows and OS/2 tools). 


Open and configurable Integration framework. 


Seamless integration of multiple edit, compile & debug tools. 




FirstStep Technical Features 


Introducing C Set ++ FirstStep for OS/2. 

Object 

oriente 


applications 

Now everything 

you need to begin u m 


writing C/C++ applications is at your fingertips - 
and well within your budget. C Set ++ FirstStep 
is a state-of-the-art, C/C++ development 
environment. It includes: *An ANSI standard 
conforming compiler for C/C++ *A visual tool for 
debugging ’C++ Collection Class Libraries *A 
comprehensive Developer’s Toolkit (Version 2.1) 
with all necessary programming tools, and 
■WorkFrame/2: which provides an 
integrating environment that 
increases the effectiveness of those tools, 

In short, with C Set ++ FirstStep for 
OS/2 from IBM Software Solutions, you can 
launch yourself right into writing high quality 
object-oriented applications. 


start 


ight 

here. 


To order C Set 
FirstStep for OS/2, or for 
further information call 
1-800-342-6672 

hHMRMiin wmmmmmmmmmmm (U.SA) or 

Professional developers may require the additional features of C Set ++ V2. /* j - 79 9 9 ext 670 (Canada) 

our professional developers package including high-end tools, optimization j m \ f ■ 

and full support and sen'ire. 


Or contact your local IBM software dealer. 


IBM and OS/2 are registered trademarks and C Set ++ is a trademark of International Business Machines Corporation. 
Windows is a registered trademark of Microsoft Corporation. 

©1993 IBM Corp. 


Circle 85 on Inquiry Card. 











































much of the complexity of Macintosh programming. Yet it's ca¬ 
pable of producing compiled code that rivals the performance 
of programs written in more difficult high-level languages. It 
runs on a system as small as a 1-MB Mac Plus, and it supports 
Apple Events, Color QuickDraw, QuickTime, and the entire Mac 
Toolbox. Packaged with an integrated 6SGxG assembler. Res- 
Edit, and MacsBug, FutureBasic is a long-needed tool for Mac¬ 
intosh development. 


Lotus Improv 2.1 
for Windows 

Lotus Development 

During the same year 
that Next finally deliv¬ 
ered a 486 version of its 
object-oriented operat¬ 
ing system, Lotus deliv¬ 
ered a Windows version 
of one of the most com¬ 
pelling applications for 
NextStep, the Improv spreadsheet. Improv breaks away from the 
traditional row-and-cotumn organization of spreadsheets; instead 
it fills the cells with the results of formulas entered in English-like 
syntax. The multidimensional worksheet can be reorganized by 
dragging and dropping labels, and data can be imported and ex¬ 
ported from 1-2-3 and other external data sources. 



MGAs 

Matrox I 
Systems 

Thanks to a capable 
64-bit graphics chip, Ma¬ 
trox 1 s MG A adapters are the 
cards to beat for high-end graphics ap¬ 
plications: GUI acceleration, 24-bit imag¬ 
ing, and CAD. The MGA chip supports 24-bit 
graphics at up to 1280- by 1024-pixel resolution 
and 8-bit graphics at 1600- by 1200-pixel resolution. In addi¬ 
tion to providing the fastest Windows performance at any reso¬ 
lution or color depth, Matrox's MGA chip (and Matrox drivers) 
support CAD applications with hardware pan, zoom, 2-D accel¬ 
eration, and, in some models, hardware-assisted 3-D rendering 
and shading. 

Other hardware operations include antialiasing of vector images 
and text (TrueType and Adobe Type Manager) as well as dithered 
8-bit graphics that approach 24 bits at higher resolutions. Con¬ 
sidering perfonuance and features, pricing is competitive—from 
$599 to $2495, depending on memory configuration (from 2 to 4.5 
MB of VRAM [video RAM] plus optional z-buffer memory) 
and whether 3-D support is present. The MGA series of boards 
also supports five different expansion buses: ISA, MCA, VL- 
Bus, PCI, and SBus. 

“When I ran the MGA Impression through BYTE's suite of graph¬ 
ics benchmarks , if clearly outperformed the fastest video cards 
tested to date. But the real test came when I loaded some large 
images into Photoshop . Scrolling and zooming were almost in¬ 




stantaneous . Never have I been so impressed by the pure speed 
and exceptional quality of a graphics accelerator. ” 

— Stanford Diehl 

Microsoft Visual Basic for Windows 3.0 

Microsoft 

Already wildly popular among in-house corporate programmers 
and shareware developers, Microsoft's Visual Basic 3.0 adds 
several new features and custom controls that can save hours of 
tedious coding in other languages. Corporate developers will es¬ 
pecially appreciate its new database engine—the same engine 
found in Access 1.1, Microsoft's relational database manager 
for Windows. That means Visual Basic inherits the ability to in¬ 
teract with databases stored in several common formats, includ¬ 
ing Access, dBase, FoxPro, Paradox, and Btrieve. 

Thanks to a new visual data control in the toolbox, Visual Ba¬ 
sic programmers can hook into these databases without writing 
any of the code that would normally be necessary. Visual Basic 
also adds support for OLE 2.0, which opens up some fascinating 
new possibilities for interaction with other Windows applica¬ 
tions. 


Paradox for Windows 

Borland International 

The appearance of Paradox for Windows should prove that Bor¬ 
land isn't sitting on its DBMS laurels. Object PAL—Paradox for 
Windows' application programming language—is a complete 
break from PAL, Not only is ObjectPAL easier to comprehend 
than its predecessor, but it more neatly accommodates the event- 
driven nature of Windows applications. 

ObjectPAL aside, we applaud Paradox for Windows' entire 
object-oriented approach. Its direct support for dBase files doesn't 
hurt, either; nor does its variety of form-design, report-design, 
and graphing capabilities, which edge the package onto the same 
stage as some of the larger and more complex database applica¬ 
tion generators. The query-by-example crowd should be pleased: 
There's a home for them in Windows. 



PowerBook 165c 

Apple Computer 


The PowerBook 165c adds 
the benefit of a color pas¬ 
sive-matrix LCD screen to 
a notebook PC that comes 
equipped with a 33-MHz 
68030 processor, a 68882 
FPU, external video, and 4 
MB of RAM. Even though 
the display measures only 9 
inches diagonally, it can dis¬ 
play 640 by 400 pixels and 
provides rich color, good contrast, and a wide viewing angle. 
The PowerBook 165c’s power charger cranks out 24 W (up from 
15 W) and can recharge the battery faster. In addition, the Power- 
Book 165c is less expensive than PC notebooks with active-ma¬ 
trix screens. 
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Sooner or later, you'll get an 
"Out of Memory" message. 
Whether you have 
1 megabyte or 16. 

TSRs and network utilities need memory right 
where your programs need it, too. It’s called 
'tower' or 'conventional' memory. 

Adding RAM to your PC just gives you 
more expanded or extended memory — 
accessible to some programs hut not to TSRs 
like fax utilities device drivers or network 
utilities like Novell NetWare. Fortunately, 
there's an easy software solution 
to "out of memory" problem. 1 ), nviCiMcy 

Have your cake and eat it, too. 

The more memory you have, the more flexi¬ 
bility and reliability you can enjoy. Thanks to 






our patent-pending 'Stealth' tech 
nology, QEMM finds as much as96K more 
high memory than other memory managers, 
No one has yet been able to match our 
performance. No wonder QEMM outsells 
all the others put together 

QEMM ’' puts the maximum memory right 
where your favorite programs need it so you 


"I needed another 32K for my favorite TSR. 

I added 2 megabytes. I still need 32K! What gives?" 

Whether you're running MS-DOS IBM 


Zf DOS 6 w/o MemMaker 




500K 


We tested DOS with and without MemMaker and 
with QEMM 6 and our new QEMM 7 runs away from 
all of them. See details of test conditions Mow. 


can run them and TSRs without 'out of 
memory' problems or conflicts. Thai keeps 
your PC running smoothly and performance 
at its best. 

Protect your productivity; 
keep your work safe. 

Any task, from programming to writing the 
company business plan to composing a 
personal letter takes time and thought. Your 
- ' PC is supposed to make that process 
; . easier; your output better. When you can't 
ru n your favorite grammar-checking TSR or 
have to get by without a vital network utility, 
you're sacrificing productivity. 


PC-DOS, DR DOS Novell DOS or MS 
Windows; one megabyte or eight, don't sacri¬ 
fice; don't compromise; don’t risk losing work. 

Managing your 
memory well is the 
best way to assure 
your work won't go to 
waste. 

QEMM version 7 is 
tire most powerful 
flexible memory 
manager you can buy. 
It's the utility that finds memory 
wlien nothing else can. 


QEMM comes with the 
new vetsion of Manifest, 
the sward-whining 
memoty analyzer dial 
helps you see how your 
PC works. 
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Reality Engine 2 

Silicon Graphics 

Even for a company famous for 
graphics, Silicon Graphics* Re¬ 
ality Engine 2 is something else 
again. The specifications are 
mind-blowing—160 MB of bit¬ 
mapped memory, 12 geometry 
engines, 20 pixel generators, 320 image engines—as are the 
results. RealilyEngine 2 can produce true-color, antialiased, texture- 
mapped 3-D graphics animations in real time. You may never be 
able to afford a Reality Engine 2 , but rest assured you’ll be seeing 
more of what it can do in the years to come. If you’re looking for 
the definition of state-of-lhe-art graphics, look no further than 
RealilyEngine 2 , 



SQLWindows 4.0 

Gupta 

SQLWindows enjoys the rare privilege of being a SQL front end 
supplied by the same company that makes a killer SQL back 
end. Simply put, SQLWindows is full of good stuff from one 
end to the other: QuestWindow makes forms design exponential¬ 
ly simpler. Team Windows provides the kind of project manage¬ 
ment and version control any project leader would be tickled 
with, and we'll never lose our respect for the application lan¬ 
guage’s outline-based paradigm. 



ThinkPad 750C 

IBM 


Faster, lighLer, more powerful all 
around..,these descriptors fit IBM PC 
Co, as well as one of its best products to 
date, the IBM ThinkPad 750C, The suc¬ 
cessor to the 720C notebook, this prod¬ 
uct takes away more than it adds. Gone 
are I '/> pounds of weight and a quarter-inch of length; among 
the new features are integrated audio capability and an upgraded 
processor, the Intel 486SL-33. The 170-MB hard drive can be 
easily removed in favor of a bigger one (when available), and 
you can swap out the floppy drive to substitute devices such as a 
cellular modem. 


WordPerfect 6.0 for DOS 

WordPerfect 

With the first major update of its flagship program for DOS- 
based PCs in over three years, WordPerfect has satisfied the de¬ 
mands of its users who want spreadsheet functionality, pull-down 
menus, WYSIWYG graphics, and drag-and-drop image manip¬ 
ulation in a word processor. Although the resource requirements 
(16 MB of hard disk space for a full installation) are steep for a 
DOS-based application, WordPerfect certainly packs in the fea¬ 
tures. Advantages of WordPerfect over Microsoft Word include 
direct printing lo fax cards, a full range of graphical image-edit¬ 
ing operations, and word wrapping around irregularly shaped 
objects. 
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MS-DOS 6 
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Photoshop 2.5 
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Stacker for Windows and DOS 3.0 
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DeskJet 120DC 
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Paradox for Windows 
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Visual Basic 10 

Visual C++ for Windows 10 
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ClarisWorits 2.0 for Macintosh 
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ColorSyoc 
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MS-DOS G 

NetWare 4.0 

Notes 3.0 

OmniBook 300 

PageMaker 5.Q 

PCI 2.0 

WordPerfect Office 4,0 
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Acrobat 

IBM Continues Speech Series 
MCA Impression 
NextStep 
PowerPC 601 


Improv 21 for Windows 
Indy 

LANtastic 5.0 for Windows 
Mac Centris 660AV 
Mac Quadra 84MV 

OS/221 

Symantec C/C++ 6.0 
Video Machine for file PC 
Visual C++ for Windows 10 
Watcom C/C++ 32 


October 1993 

Acrobat 

Bounds Checker 
Common Ground 
to Personal Communicator 440 
A Hard Day's Night 
Hobbit 

Newton Intelligence 
Psion Series 3a 
Visual Basic 3.0 
WordPerfect 6.0 tor DOS 


November 1993 

Oesklet I200C 
Excel 5,0 
LaserJet 41 
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SQLWindows 4.0 
ThinkPad 500 
Windows NT 
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Excel 5,0 
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HOW TO BUY A 
DOUBLE-SPEED CD-ROM... 
WITHOUT GETTING 
TAKEN FOR A DRIVE 

Introducing Creative OmniCD. 

If you've been thinking about adding the power and excitement of an internal CD-ROM to your PC, here's some great 

O news: thanks to our exclusive Creative Double-Speed Technology, " double-speed CD-ROM performance is 
now available at about the same price you'd expect to pay fora single-speed drive. 

And we're not talking about just any CD-ROM here. This is a full-featured, MPC 2 compliant, 

XA-ready, 300KB/second, multi-session photo CD drive with a blistering fast 320ms access time: 

The all-new Creative OmniCD." 




CREATIVE 


PHONES 


<§> 


VOL, 


BUSV 


WORKS WITH ANY SOUND CARD. 

Of course Creative OmniCD works with your 
Sound Blaster—after all, it is the industry standard 
for PC audio. But what if you've already got 
another sound card? 

No problem. Because Creative OmniCD 
works perfectly with just about every major brand of ,i. ... T 

audio card. , ,or even without a sound card for applications that don't use audio, 

Best of all, Creative OmniCD opens up a whole new world of CD-ROM applications, Like photo CD—we've even 
included Aldus'" PhotostyIer“SE image enhancing software right in the box. And also games, 
multimedia and business applications, education, and more, 

THE BOTTOM LINE: A LOT MORE DRIVE. A LOT LESS MONEY. 

Sure, there's plenty of other manufacturers offering double-speed CD-ROM drives. But as part of a 
complete package with an SRP of less titan four hundred dollars? ' Now that’s Creative. 

For more information and the name of your nearest Creative Labs dealer, call 1-800-998-5227. 


m 
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CREATIVE LABS,INC. 
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Active Badge 

Olivetti North America 

Piggybacking on your company’s LAN T 
Active Badge is a means of keeping track 
of people within a workgroup, h also al¬ 
lows your own computer’s desktop to fol¬ 
low” you throughout a building. Using a 
small transmitter that you wear, Active 
Badge sends your location to the network. 
The network can then tell others where 
you are or allow you to call up your own 
desktop on any other computer on the net¬ 
work. You always know who is or isn’t 
available for a meeting, and you always 
have your own data at hand. 

Adobe Premiere 3.0 
for Macintosh 

Adobe Systems 

Adobe has taken an outstanding product 
and made it even better. Refinements in¬ 
clude a streamlined interface, improved 
performance, and enhanced final quality 
of the video and audio. With 99 video and 
99 audio tracks, you can create layered 
soundtracks as well as complex video over¬ 
lays, titles, and special effects. 

Borland C++ 3.1 

Borland international 

This development tool has several out¬ 
standing components. Its OWL (Object 
Windows Library), for example, lets you 
construct programs with a minimum of 
source code. Borland C++ has two inte¬ 
grated development environments: one for 
DOS and one for Windows. Both allow 
for rapid application development, (Bor¬ 
land announced version 4.0 late in 1993.) 

Bounds Checker 1.0 

Nn-Mega Technologies 

This Windows debugging tool, now in ver¬ 
sion 2.0, finds tough-to-track bugs such 
as array boundary overruns, memory leaks, 
and bad parameters passed to API func¬ 
tions, Although it doesn’t offer complete 
debugging services, Bounds Checker is a 
must-have item for every Windows pro¬ 
grammer’s toolbox. 

Canon NoteJet 486 

Canon Computer Systems 

Buy a notebook, get a printer—that is 
Canon Computer Systems’ solution for 


the need to print documents while on the 
mad. The 7.7-pound Canon NoteJet 486 
comprises a 25-MHz Texas Instruments 
486SLC processor* a 972-inch backlit 
monochrome VGA LCD, 4 MB of RAM* 
and a 360-dpi Bubblejet printer shrunk 
down from a Canon BJ-IOex printer de¬ 
sign. The nickel-cadmium battery in the 
model we looked at was atypicaliy under¬ 
rated, printing the entire 27-page Windows 
Write readme file despite the battery’s 
eight-page rating. Operation is a breeze* 
and print quality is easily readable. 

ClarisWorks 2.0 for Macintosh 

Claris 

Our July 1993 review said it all: 
ClarisWorks 2.0 may be the only ma¬ 
jor application that many Mac users 
need to buy. This package seamlessly 
integrates word processing, a spread¬ 
sheet, a database manager, drawing 
software, and a communications program. 
It’s easy to shuffle work created in one 
segment to another segment, 

ColorSync 

Apple Computer 

Apple has taken a big step toward mak¬ 
ing true WYSIWYG color-matching a 
reality with ColorSync. Color matching— 
the ability to get the same colors from a 
scanned image onto a printed document— 
has been a big concern for desktop pub¬ 
lishers. Apple has also made ColorSync 
open* so other color-matching software 
providers can supply their own modules. 

Common Ground 

No Hands Software 

Com m on G rou nd i s a multipi at form doc - 
ument-interchange application that offers 
much of the same functionality as Adobe’s 
Acrobat. Its biggest feature, however, is 
that it works on low-end as well as high- 
end PCs. This makes Common Ground 
practical for many companywide docu¬ 
ment- process i ng proj ec ts. 

Compel 

Asymetrix 

Asymetrix’s first foray into the world of 
presentation software is an impressive one. 
Compel offers excellent support of mul¬ 
ti media* from the user interface to support 


of OLE. You can link any type of data— 
text* graphics, video—to a multimedia 
event via Compel’s highly intuitive inter¬ 
face. 

Cx486DRx 

Cyrix 

Would you spend 20 minutes and between 
$299 and $399 to turn your 386 PC into a 
near-486-class system? Cyrix offers a sig¬ 
nificant performance upgrade for the mil¬ 
lions of 386 PCs that are still in use. 

Dauphin DTR-1 

Dauphin Technology 

With the DTR-I, Dau¬ 
phin has released a 
highly modular 
subnotebook- 
computer that 
weighs under 
3 pounds and can 
double as a pen-based 
system. The keyboard* though 
more usable than that of the HP 100LX or 
the Psion Series 3a, is still a little too small 
For most users. A recently announced up¬ 
grade lo 8 MB makes the DTR-J, which 
runs on a 25-MHz Cyrix 486SLC proces¬ 
sor, the smallest system to accommodate 
IBM OS/2 and OS/2 for Pen Operating 
Systems* the company says, 

Deirina WinFax Pro 3.0 
and WinFax Pro for Networks 

Deirina 

Deirina has successfully combined opti¬ 
cal character recognition with PC-based 
fax. No longer do you have to store in¬ 
coming faxes as image files; WinFax Pro 
3.0 converts them to text and then checks 
the spelling of the documents. 

Eo Personal Communicator 440 

Eo 

The Eo has somewhat of a celebri ty status 
as the star of AT&T’s TV commercials. 
And that scene is not staged, either—you 
really can fax 
from the beach 
with it, or make a 
cellular telephone 
calk for that mat¬ 
ter. The Bo's Pen¬ 
Point pen-based 
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When protecting your software against piracy and 
unauthorized use, make sure that your protection 
system has all the following qualities: 


A GOOD HARDWARE KEY 

Hardware-based software protection systems are now ^ T 

the standard worldwide. However, not all keys 6 A 
are the same. A good key should have all *jXu * 
the following features: 

1 1/ Compatibility and transparency, 
f The key should work without any problem on your 
customers’ computers. The user should be able to 
forget the key after connecting it 

Unbreakable electronics, A customized ASIC 
(Application Specific Integrated Circuit) component integrated into the key 
will prevent reverse engineering and make cracking the hardware virtually 
impossible. 

A unique and inaccessible developer s code burnt into the ASIC, This 



code should never be held in the key's memory, where it can he read and 
altered, 

|/ A Read/Write Memory inside the key should he 
available. The memory should be writable in die 
field, on any PC, without any special programming 
equipment, 

l/ Very low power consumption, enabling the 
key to work even under the most adverse power 
conditions, on PCs and laptops, with or with¬ 
out a printer. 

POWERFUL SOFTWARE 

\/ A Linkable Protection Module with which calls can be made to 
the key from any point in the protected program. 

^ An "Envelope” encryption program. Such programs enhance security 
while making it possible to protect a software application even without its 
source code. 

l/ Sophisticated antidebugging and encryption mechanisms. 




HASP’- The Professional Software 
Protection System 



Mac HASP - The Professional Software Protection System for the Macintosh 


HASP® OFFERS YOU 
ALL THESE FEATURES 
AND MORE: 

HASP was designed by a team of computer ex¬ 
perts, professional eryptologists, and electrical 
engineers. As a result, HASP keys are supported 
by what is probably the best software in the mar¬ 
ket, and the HASP system has worked on every 
computer it has been tried on. In addition to all 
the features mentioned above, HASP provides: 

A Pull Authorization System for protecting 
dozens of programs using only one key. 

l/ A Pattern Code Security System (PCS) which 
enables parallel processing of multiple calls by 
the Linkable Protection Module, 

\/ A Virus Detection option that can be in¬ 
corporated in the protected program to check 
whether it has been infected by a virus, 

l/ Several HASP keys can be connected one 
behind the other. Small physical size ensures 
maximum convenience for your customers. 

NETHASP- THE ULTIMATE 
SOFTWARE PROTECTION 
FOR NETWORKS 

1 / Only one NetilASP key is needed to run a 
protected program from any station in a network. 
NetHASP provides full support for protecting DOS 
and WINDOWS software under network 
environments, including Novell dedicated & 
non-dedicated servers, Lan Manager, fantastic, 
Banyan, DLink, and NET-BIOS based LANs, 


LISTEN TO THE EXPERTS: 

In all the products we tested, except the HASP, 
we could see through the encrypting and 
questioning procedures... and crack lliem. 

Cl Magazine (Germany ) 
MemoHASP: ...of all the protection devices tested 
is without any doubt, the one winch combines 
die best features. 

PCompatibie (Spain) 

Trying to crack a program... that was protected 
utilizing all of HASP’S features - is like .searching 
for the Holy Grail 

Micro Systems (France) 
PC dongles... come with varying claims as to 
tiieir transparency. The majority suffer from 
problems when a printer is connected... the 
BESkey and HASP-3 are not affected. 

Program Now (Britain) 
Of £tll keys tested, HASP is the most ambitious 
one.,, the quality of HASP manufacturing seems 
excellent 

PC Compatible (France) 

An easy to use software protection system for 
the Macintosh, which ensures an effective 
defense against software piracy.., 
life is difficult for pirates.,, MacHASP is an 
optima! protection method, for the 
programmers... and for the users... 

Bit Magazine (Italy) 


OPERATING 

ENVIRONMENTS 


PC: DOS, WINDOWS, WINDOWS -NT, OS/2, 
SCO UNIX, SCO XENIX, INTERACTIVE UNIX, 
AiX, AUTOCAD, DOS EXTENDERS, LANS 
MAC (ADD port): System 6.0.5 and up 

H%C (Serial Port): DOS, WINDOWS 


AND THE BOTTOM LINE: 

We offer some of the most competitive prices 
in die market. 

Since 1984, HASP has enabled thousands of 
software producers in more dian 50 countries, 
including several Fortune 500 companies, to 
protect their software. 

Please call us for our HASP evaluation package. 



LADD1N 

SOFTWARE 
SECURITY INC, 


North TUb Empire State Building 

Ame rica: 350 Filth Avenue, Suite 7204 

New 'fork, NY 1011S r USA 
Tel: 300-2234277 
212-554 5678 
Fax: 212-564 3377 


International ALADDIN 

Office: KNOWLEDGE SYSTEMS LTD. 

15 Bert Oved St,, Tef-Aviv, Israel 
RO,Box:11141 Tel-Aviv 61110 
Tel: 972-3-5375795 
Fax: 972-3-5375796 

France: ALADDIN FRANCE SJL 

Tel: 33-1 40 85 98 35 
Fax: 33-1 41 21 9056 



■ Australia Conbh 3 89R5685 ft Helium Akkenrans 3 2338826 * Czech ATLAS 2 766085 ■ Chile Micrologics 2 222 1388 

■ Denmark SC Metric 42 804200 1 Finland ID-Syttems 0 870 3520 fl Germany CSS 201 7498640 ■ Greece Umbratn 1 685020 

■ Holland Akkemtan-s 45 243444 ■ Italy Partner Data 2 33101709 ■ Japan Athena, 3 58 213284 ■ Korea Dac-A 2 848 4481 

■ New Zealand Training , 4 5666OH ■ Poland Systherm 61 475065 ■ Portugal FuLurmatica t 4116269 ft South Africa D Le Roux, 11 886 4704 

ft Spain PC Hardware, 3 4493193 ■ Switzerland Opag 61 7112245 ft Taiwan Teeo 2-555 9676 ft Turkey Mikmtieta 44677504 
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operating system and interface feature true 
ease of use, and the communications ap¬ 
plications are intelligently designed. The 
Eo is larger than a PD A, but that gives you 
the advantage of a larger display to view 
full-page faxed documents. 

FirstClass 

SoftArc 

What would you say to getting top-notch 
E-mail and conferencing in one easy-to- 
use multi platform package? Soft Arc’s 
FirstClass delivers just that. It is a rare ex¬ 
ample of a product that can increase pro¬ 
ductivity right out of the box with a mini¬ 
mum of fuss, 

FlexScan F760IW 

Nanao USA 

Nanao has combined one of the sharpest 
displays with new power-saving features. 
After a period of inactivity, it cuts power 
consumption from 160 W to 16 W. This 
adds up to significant savings on the elec¬ 
tric bill of a company using scores of these 
monitors. 

Grid Convertible 386 and 486 

4 ST Research 

The Grid came in the wake of Momenta’s 
failed attempt to build a pen-enabled note¬ 
book PC. At first glance, the Grid Con¬ 
vertible looks like any other pen tablet, 
but the screen swivels up to turn it into 
a fairly standard notebook computer. In a 
nutshell, the Convertibles have set the 
standard for providing the best of both the 
pen and portable PC worlds in one well- 
designed package. 

A Hard Day’s Nigbt 

77re Voyager Co , 

Even if you’re nol much of a Beatles fan, 
you can certainly appreciate A Hard Day’s 
Night as an innovative use of the CD- 
ROM medium. The title contains the entire 
movie in QuickTime format accompa¬ 
nied by the origi¬ 
nal script and a 
related essay. The 
CD-ROM allows 
you to watch the 
movie linearly or 
jump around to 
different spots. 


IBM Continuous Speech Series 

IBM 

IBM has quietly been working on getting 
you and your computer on speaking terms. 
The ICSS is the result of those efforts. It 
is an OS/2- and AlX-based speaker-inde¬ 
pendent speech-recognition technology 
that allows you to give your system com¬ 
mands by talking to it. ICSS wilt some¬ 
day reduce many common tasks, such as 
retrieving E-mail or loading applications, 
to a one- or two-word spoken command. 

JVC Personal RomMaker 

JVC Information Products Co . of America 

This Mac-based CD-ROM recorder wasn’t 
the least expensive one we tested, but it 
was the easiest to use and the most reli¬ 
able. With extensive support for the Mac’s 
HFS, the JVC Personal RomMaker deliv¬ 
ers ultimate control for creators of Macin¬ 
tosh write-once CDs. The unit's dedicated 
hard disk, on which you assemble a CD- 
ROM image before committing it to write- 
once media, also makes for rock-solid 
dependability when creating generic ISO 
9660 discs meant for use on any platform. 

LANtastic 5.0 for Windows 

Artisoft 

Easy to use, easy to install, inexpensive, 
and full of features—what more could you 
ask for in a peer LAN? LANtastic's Win¬ 
dows support is well integrated, and you 
also have the option of Mac connectivity. 

Macintosh Centris 650 

Apple Computer 

Recently renamed the Quadra 650, this 
system offers great performance for a low 
price. It makes use of interleaved memory, 
which improves throughput by shaving off 
clock cycles. 

Macintosh Centris 660AV 

Apple Computer 

Recently renamed a Quadra, Apple’s 
660AV nevertheless retains its position as 
the best value in multimedia computers. 
Instead of stuffing a conventional desktop 
machine with numerous add-on boards, 
Apple created a highly integrated system 
with almost everything built in; an AT&T 
3210 DSP to complement the 68040 CPU; 
a full-motion video digitizer; video sup¬ 


port for NTSC, PAL, and SECAM; com¬ 
posite and S-video outputs; a new Geo- 
Port for data, fax, and voice telephony; 
audio input and output; PlainTalk speech 
recognition; Ethernet and AppleTalk net¬ 
working; and a special DAV (digital au¬ 
dio/video) connector for future expansion, 

Microsoft Encarta 1994 Edition 

Microsoft 

If you own a CD-ROM drive but are dis¬ 
appointed in the CD-ROM software you 
have seen, buy a copy of Encarta ’94: It 
will renew your faith in the medium. Su¬ 
perbly designed, Encarta is a multimedia 
version of the Funk & Wag nails Encyclo¬ 
pedia that Microsoft has enhanced and 
added to. Video and audio clips, anima¬ 
tions, maps, and hypertext links all work 
together in ways that just make sense and 
enhance your ability Lu absorb and under¬ 
stand the information they convey. 

Microsoft MS-DOS 6 

Microsoft 

Despite reports of some users experiencing 
problems, Microsoft has achieved a mile¬ 
stone by making file compression and 
memory management an integral part of 
the operating system. Millions of users 
who have never used either feature can 
now reap their benefits. (Microsoft recently 
began shipping a version 6.2 upgrade.) 

Microsoft Visual C++ for 
Windows 1.0 

Microsoft 

Microsoft has wrapped a wide assortment 
of support tools around a good C++ com¬ 
piler. These include tools for building user- 
in terface objects, “roughing out” applica¬ 
tions, and combining executable code with 
the interface. At press time, Microsoft was 
planning to ship version 1.5 by the end of 
1993. 

NetWare 4.0 

Novell 

NetWare 4,0 represents a quantum leap 
in performance and ease of use over ear¬ 
lier versions. Also key is 4,0’s X.500-slyle 
NetWare Directory Service. NDS is a 
database of users, data, software services, 
and equipment, and it can span a LAN or 
a WAN (wide-area network). It allows 
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In the dog-eat-dog world of 
business presentations, 
we just made you a pit bull 
with the legs of a greyhound. 


In dog racing as in business, if you’re not leading 
the pack, the view seldom changes. Meet your new leg 
up on the competition: the Tektronix Phaser™ 200 

color printer. It's lean, mean, and very _ 

very fast. Of course, you I 
don't have to take our 
word for rt, PC Computing 
magazine just called it the 
best overall presentation 
printer in the business, So 1 
much for the other guys, 

But what is Ft that makes the 
Phaser 200 so good? For starters, the ink 




coverage and image quality are, in a word, brilliant We 
at Tektronix didn't get to be the award-winning leader in 
color printers by sitting on our hands. Then there's 
speed. You get all of this great color at two pages per 
minute, which is nearly as fast as a regular black and 
white printer, Can you say increased productivity? 


On top of all this, the Phaser 200 is a work 
group printer that gives you the advantages of a laser 
printer. Including true Adobe® PostScript™ Level 2, 
networkability, separate paper and transparency 
trays and price (did we happen to 
mention the Phaser 200 has a 
list price of only $3,695?), 
For more information 
or a free output sample, 
come into your nearest 
Tektronix dealer or call 
us at 800/835-6100, 
Dept 3IJ. For faxed information, call 503/682-7450, 
and ask for document # 5001. 

In closing, we just want to remind you that 
your competition is also reading this ad. And they’re 
extremely hungry. So when choosing a presentation 
printer, the choice is quite simple. You can either eat, 

or be eaten. Bon appetit. Tektronix 


Phaser is a trademark of Tektronix, Inc, PostScript is a trademark of Adobe Systems,, Inc. All other marks are trademarks or registered trademarks of their respective companies. 
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administrators to get a handle on the struc¬ 
ture of a company’s network. 

NextStep for Intel Processors 3.1 

Next Computer 

Next has taken the NextStep operating sys¬ 
tem, which many considered the best pan 
of its ill-fated workstations, and placed it 
on the world’s most popular hardware plat¬ 
form. If you want a truly object-oriented 
system today on your PC. then NextStep 
is your only option. You will also get a 
consistent and easy-to-use interface. (Ver¬ 
sion 3.2 started shipping in November 
1993.) 

Pioneer DRM 604X 

Pioneer New Medio Technologies 

The Pioneer DRM 6()4X incorporates the 
best new CD-ROM technology into a sin¬ 
gle external unit. The drive can hold up to 
six CD-ROM discs in its caddy and auto¬ 
matically switches among them. The drive 



appears on a PC or Mac system as six dif¬ 
ferent CD-ROM drives, and it can be eas¬ 
ily accessed across a network. Pioneer's 
Quadraspin technology achieves a true 
6(H)-KBps transfer rate, four times the stan¬ 
dard speed, and the drive is Photo CD and 
MPC compatible. Try the Pioneer drive, 
and you’ll wonder how you ever survived 
wilh a single-disc, standard-speed CD- 
ROM drive. 

Psion Series 3a 

Psion 

Psion doubled the usability of its a 1 ready- 
capable hand-held computer, and the re¬ 
sult is an easy-to-use, fun but productive 
computer that slips into your coat pocket. 
A new zoom function and a bigger screen 
make it easier to read your reminders. Even 
better, the new voice-recording feature lets 
you record brief messages and attach them 
to alarms and events. It is well worth the 
$499 price that you will likely pay for the 
Series 3a. 


Quicken 3 for Windows 

Intuit 

The new version of the leading personal fi¬ 
nance program for Windows lets you man¬ 
age your finances in a calendar view, so 
you can look ahead to see when the bills 
are due while planning lhat getaway va¬ 
cation and post other reminders to yourself 
as well. Toss in electronic credit-card pay¬ 
ments, improved financial planning, and 
belter checkbook balancing, and you have 
a well-crafted program for the home and 
small-business user. We know of one per¬ 
son who purchased his tlrsl PC just so he 
could use Quicken. 

R4400 

Silicon Graphics 

The 64-bit R4400 is the most powerful 
Mips microprocessor: it features signifi¬ 
cantly larger caches than does the R4(XK). 
In 1993, it made its commercial debut 
in such machines as the Silicon Graphics 
Indigo and Magnum, where it forms the 
core of one of the most powerful Windows 
NT machines available. With an integer 
performance of over 90 SPECint92, the 
R4400 has far more horsepower for stan¬ 
dard business applications than any 80x86 
processor has. 

Stacker for Windows and DOS 3.0 

Stac Electronics 

Speed and ease of use are the two hall¬ 
marks of Stacker 3.0. You can add relia¬ 
bility to lhat list, too. For these reasons. 
Slacker is still the premier compression 
utility for both Windows and DOS sys¬ 
tems. (In mid-1993, Stac began shipping 
Stacker 3.1, which integrates seamlessly 
with MS-DOS 6, replacing Microsoft’s 
DoubleSpace utility.) 

Symantec C/C++ 6.0 

Symantec 

Symantec C/C-H- 6.0 used 10 be Zortech 
C/C++. If we hadn't told you that, you 
would probably be unaware of any con¬ 
nection. Symantec C/C++ is such a quan¬ 
tum leap beyond its predecessor that the 
two may as well be in separate universes. 
Symantec C/C++’s user interface is de¬ 
signed around a workspace paradigm rich 
with toolbars, tear-off palettes, and an un¬ 
derlying drag-and-drop theme that signif¬ 
icantly reduces overall mouse travel. With 


MFC (Microsoft Foundation Classes) and 
Bedrock bundled in, in addition to the Vi¬ 
sual Programmer, Symantec C/C++ 6.0 is 
a tough act to follow. 

ThinkPad 500 

IBM 

You'd be hard-pressed to find a 4-pound 
subnotebook with better Windows perfor¬ 
mance than IBM’s ThinkPad 500, It packs 
a 50-MHz 486SLC CPU made by IBM, 
fast video, and a speedy hard drive. An in¬ 
telligently designed keyboard and IBM’s 
TrackPoini 11 pointing device make the 
ThinkPad easier to use. 

Video Machine for the PC 

Fast Electronic U.S. 

The Video Machine delivers a high-qual¬ 
ity video-product!on system to the PC by 
combining video editing, digital effects, 
audio mixing, titling, and graphics gener¬ 
ation into one package. A 16-bit ISA board 
plugs into a PC slot, and audio/video con¬ 
ned ions to external devices are handled 
through a 62-pin cable splitter that plugs 
into the board. Video Machine uses stan¬ 
dard control protocols to drive professional 
computer-controlied VCRs. The fu11 -fea- 
lured video-editing software follows the 
popular time-line interlace—you create 
video clips and drop them onto the time 
line along with titles and transitional ef¬ 
fects. Wilh Video Machine, you can turn 
your PC’ into a desktop video studio. 

Viper VLB 

Diamond Computer Systems 

in a recent Lah Report on 486 PCs, we 
found Viper VLB video boards in many 
of the fastest graphics performers. This 
32-bil VL-Bus card should be a top choice 
of anyone looking for the best in Windows 
performance. 

Watcom C/C++ 32 

Watcom international 

This is not a C/C++ compiler package 
loaded down wilh application generators, 
class-library browsers, and all the other 
tools that require so many manuals that 
you have to get Hulk Hogan to deliver the 
package and Commander Data to com¬ 
prehend it. Watcom C/C++ 32 is simply 
a very good C/C++ compiler that generates 
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ifieLLiSonic 17G 


With OnView. 


Introducing the ViewSonic 17G — the first in our “Graphics” 
line of monitors, it’s unique! It's powerful! And it’s affordable! 

This unbeatable monitor features the OnView™ control system, an 
innovative technology that displays the status of each adjustment and 
function on the screen. Yes, OnView does make it very easy to adjust 
controls with precise accuracy. TWo of the "hottest” controls are: 
ViewMeter™, which shows die current refresh rate and scanning 
frequency of die monitor, and ViewMatch™, that adjusts screen 
colors to closely match printer output. 

And it’s "green”! Powering down to under five watts when inactive, 
the ViewSonic 17G supports the EPA’s Energy Star program, and is 
compliant with MPR-II standards for low radiation. 

If that isn’t enough, the ViewSonic 17G has a special ARAG’“ anti¬ 
reflection coating, Invar shadow mask and a specially-designed 
dynamic beam focus gun which provides asharp, crisp screen image. 

This feature-rich 17-inch monitor beats the competition — and 
the suggested retail price is only $999! 



OnView" 1 Menu ViewMatchViewMeter" 


COMPARITIVE CHART 

Screen Size 

ViewSonic I7G 

17" 

NEC 5FGe 

17" 

NEC 5FGp 

17" 

Dot Pitch (mm) 

0.28 

0,28 

0.28 

Maximum Resolution 

1280x1024 

1024 x 768 

1280 x 1024 

Maximum Refresh Rate (Hz) 
Non-interlaced 

iGO 

90 

90 

OnView Control 

Yes 

No 

No 

Color Matching 

Yes 

No 

Yes 

Power Saving 

Yes 

No 

Yes 

Non-Glare Screen 

Yes 

Additional Cost 

Yes 

Price 

$999 

$1,155 

$1,455 


ViewSonic® 

See The DifferenceF 

20480 Business Parkwav Walnut, CA 91789 

Tel: (800) 888-8583 or'(909) 869-7976 Fax: (909) 869-7958 

All piDctofi and brand names are revered iradmiajto of thrir rt^echyecciripaniai. 

The KPA ally promotes energy (ffldmcy and does nut endorse arty particular company or prodim 
Image courtesy of AntoDtak Image Development Lab. 
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well-optimized code for more target plat¬ 
forms than there is room to name. And did 
we mention Pentium optimizations? Wat- 
corn’s got that, too, along with some of 
the best benchmark results the BYTE Lab 
has recorded to date. 


WordPerfect Office 4.0 

WordPerfect 

Multi pi at form support is at the top of 
the list of improvements to be found in 
WordPerfect Office 4.0. With this version 
of the software, you can coordinate an en¬ 


tire workgroup’s E-mail, calendar, ap¬ 
pointment list, and so on across Macin¬ 
tosh, Windows, DOS, and Unix systems. 
WordPerfect also made version 4.0 easier 
to use, providing mouse support for DOS 
applications. ■ 


Company Information 


Adobe Systems, Inc. 

{800) 833-6687 
(416) 961-4400 
fast: (415) 961-3769 

Circle 1061 on Inquiry Card. 

Aldus Corp. 

(800) 333-2538 
(206) 622-5500 
fax: (206) 343-4240 

Circle 1062 cm Inquiry Card. 

Apple Computer, Inc. 

(800) 538-9696 
(408) 996-1010 

Circle 1063 on Inquiry Card. 

Artisoft, Inc. 

(800) 233-5564 
(602) 670-7100 
fax: (602) 670-7101 

Circle 1064 on Inquiry Card. 

AST Research, Inc. 

(800) 876-4278 
(714) 727-4141 
fax: (714) 727-9355 

Circle 1065 on Inquiry Card. 

Asymetrix Corp. 

(800) 448-6543 
(206) 462-0501 
fax: (206) 637-1504 

Circle 1066 on Inquiry Card, 

AT&T Microelectronics 

(800) 372-2447 
(215) 439-6011 
fax: (215) 7784106 

Circle 1067 on Inquiry Card. 

Banyan Systems, Inc, 

(800) 828-2404 
(508) 898-1000 
fax: (508)898-1755 

Circle 1068 on Inquiry Card. 

Borland International, 
Inc, 

(800) 682 9299 
(408) 431-1000 
fax: (408) 439^9262 

Circle 1069 on Inquiry Card. 

Canon Computer 
Systems, Inc. 

(800) 848-4123 
(714) 438-3000 
fax: (714) 438-3099 

Circle 1070 chi Inquiry Card. 


Claris Corp. 

(800) 544-8554 
(408) 727-8227 
fax: (408) 987-7460 

Circle 1671 on Inquiry Card, 

Cyrix Corp. 

(800) 462-9749 
(214) 9948388 
fax: (214) 994-8397 

Circle 1072 on Inquiry Card. 

Dauphin Technology, Inc. 

(800) 782-7922 
(70S) 971-3400 
fax: (708) 9718443 

Circle 1673 on Inquiry Card. 

Do Irina Corp. 

(800) 268-6082 
(408) 363-2345 
fax: (408) 363-2340 

Circle 1074 on Inquiry Card. 

Diamond Computer 
Systems, Inc. 

(408) 736-2000 
fax: (408) 730-5750 

Circle 1024 on Inquiry Card. 

Eo, Inc, 

(800) 4588880 
(415) 903-8100 
fax: (415) 903-8190 

Circle 1026 on Inquiry Card. 

Fast Electronic U.S., Inc. 

(800) 248-3278 
(508) 655-3278 
fax: (206) 671-3860 

Circle 1027 on Inquiry Card. 

Folio Corp. 

(800) 543-6546 

(801) 344-3700 
fax: (801) 344-3790 

Circle 1028 <hi inquiry Card. 

Fractal Design Corp. 

(800) 297-2665 
(408) 688-8800 
fax: (408) 688*836 

Circle 1029 chi Inquiry Card. 


Gupta Corp, 

(800) 876-3267 
(415) 321-9500 
fax: (415) 321-5471 

Circle 1030 on Inquiry Card. 

Hewlett-Packard Co. 

(800) 752-0900 
(415) 857-1501 
fax: (800) 333-1917 

Circle 1031 an Inquiry Card. 

IBM 

(800) 426-3333 
(914) 765-1900 

Circle 1032 an Inquiry Card. 

Intel Corp, 

(800) 5484725 
(408) 765-8080 

Circle 1033 on Inquiry Card. 

Intuit, Inc. 

(800) 624-8742 
(415) 322-0573 
fax: (415)322-1013 

Circle 1034 on Inquiry Card. 

JVC Information 
Products Co. of America 

£714) 965-2610 
fax: (714) 968-9071 

Circle 1035 on Inquiry Card. 

Lotus Development 
Corp. 

(800) 872-3387 
(617) 577-8500 
fax: (617) 693-0968 

Circle 1036 on Inquiry Card. 

Matrox Electronic 
Systems, Ltd- 

(800) 361-1408 
(514) 685-2630 
fax: (514) 685-2853 

Circle 1037 on Inquiry Card, 

Microsoft Corp. 

(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 

Circle 1038 on Inquiry Card. 

Motorola, Inc. 

R ESC Microprocessor 
Division 

(800) 845-6686 

Circle 1039 on Inquiry Card. 


Nanao USA Corp. 

(800) 800-5202 
(310) 325-5202 
fax: (310) 530-1679 

Circle 1040 on Inquiry Card. 

Next Computer, Inc. 

(800) 879-6398 
(415) 366-0900 
fax: (415) 780-3714 

Circle 1041 on Inquiry Card. 

No Hands Software, Inc. 

(800) 598-3821 
(415) 802-5800 
fax: (415) 593*868 

Circle 1042 on Inquiry Card. 

Novell, Inc. 

(800) 638-9273 

(801) 429 7000 
fax: (801) 429-5155 

Circle 1943 on Inquiry Card. 

Nu-Mega Technologies, 
Inc, 

(603) 889-2386 
fax: (603) 889-1135 

Circle 1044 on Inquiry Card. 

Olivetti North America, 
Inc. 

(509) 927-5600 
fax: (509) 927-5700 

Circle 104S on Inquiry Card. 

PCI Special Interest 
Group 

(503) 696-2000 
fax: (503) 693*920 

Circle 1048 on Inquiry Card. 

Pioneer New Media 
Technologies, Inc. 

(800) 444-6784 
(408) 988-1702 

Circle 1047 on Inquiry Card. 

Psion, Inc. 

(508) 371-0310 
fax: (508) 371-9611 

Circle 1048 on Inquiry Card. 

QMS, Inc. 

(800) 523-2696 
(205) 633-4300 
fax: (205) 633-4866 

Circle 1049 on Inquiry Card. 


Silicon Graphics, Inc, 

(800) 800-7441 

(415) 960-1980 

Circle 1950 on Inquiry Can). 

Soft Arc, Inc. 

(416) 299-4723 
fax: (416) 754-1856 

Circle 1051 on Inquiry Card. 

Stac Electronics 

(800) 522-7822 
(619) 431-7474 

Circle 1052 on Inquiry Card. 

Symantec Corp. 

(800) 441-7234 
(503) 345-3322 
fax: (503) 334-7474 

Circle 1053 on Inquiry Card, 

The Voyager Co. 

(800) 446-2001 
(914) 591-5500 
fax: (914) 591*484 

Circle 1054 an Inquiry Card. 

Watcom International r 
Inc. 

(800) 265-4555 
(519) 886-3700 
fax: (519) 747^971 

Circle 1055 on Inquiry Card, 

WordPerfect Corp. 

(800) 451-5151 
(SOI) 222-5000 
fax: (801) 222-5077 

Circle 10M an Inquiry Card. 

Zedcer 

(800) 482-4567 
(602) 831*101 
fax: (602) 881-1841 

Circle 1957 on Inquiry Card. 
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The new VEDIT PLUS 4.0 does New Version 
what no other editor can: Lower 

Price! 

I dit/Patch/Browse any Text/Data/Binary file up to 2 Gigabytes. 


lique multi-mode, multi-file editor handles any text, 
ita or binary file up to 2 Gigabytes (2000 Megabytes). 

lit DOS, Unix and Mac text files, fixed and variable 
igth data records. 

ifflrt in ASCII, Hexadecimal, Octal or EBCDIC, or any 
combination of modes using a split screen. 

lit database (e.g. dBASE ,DB), mainframe, Postscript, 
:XE and other non-standard files. 

■per-browse CD-ROM files. 

ill featured program editor with flexible compiler 
ipport. Integrates tools from different vendors. Fully 
supports "make". 

3 Convenient word processing and printing. 

le new VEDIT PLUS 4.0 is the result of 14 years of development 
id feedback from our 100,000+ users. We guarantee that it will be 
e fastest, most powerful, flexible, configurable and useful editor 
iu have ever had. Try the new VEDIT PLUS risk free for 30 days. If 
•u are not fully satisfied, return Ft for a full refund. 

h4§Vorld's Only Universal File Editor 

ire, the editor you got from Microsoft or Borland can edit small 
xt files, but that's about all. VEDIT can edit, view, patch, search/ 
place any file you'll ever encounter - database, mainframe, 
stscript, .EXE executable, binary, 
c. Plus It can quickly edit those 
10+ megabyte files for which no 
her editor is fast enough. 

DIT edits data or binary files as 
fortlessly as text files. Its secret is 
credible speed, huge file capacity 
d special editing modes. 

le modes support DOS, Unix and 
ac text files, plus data files with 
;ed or variable length records, 
splay modes include five ASCII 
odes, Hexadecimal and EBCDIC, or 
y combination in a split screen, 
mg lines can be scrolled or wrapped. 


New Features in VEDIT PLUS 4.0 

□ Ail new C-like macro language with over 200 powerful 
and flexible commands; complete set of numeric, 
relational and logical expressions; if-then-else, while, 
do-while, for and other flow control structures. 

□ Automatic conversions as files are opened and closed. 

□ Redo reverses the effects of Undo. 

□ Template editing. Over 100 cut & paste buffers. 

□ Improved pattern matching and regular expressions. 

Q Improved multiple file and multiple window operations. 

□ Improved on-line help and mouse support. 

□ New technical support and user forum on CompuServe. 
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Ultimate Programmer's Editor 

VEDIT has every advanced feature programmers expect. Multi-file, 
multi-window editing, search/replace with regular expressions, 
template editing, smart indenting, parentheses matching and block 
operations by character, line, file or column. When shelling out, the 
unique V-SWAP program swaps VEDIT, any TSR's and even network 
drivers out of memory in order to run the biggest compilers. 

You Already Know How To Use VEDIT 

With a user interface similar to the Microsoft and Borland editors, 

you will immediately be productive 
with VEDIT. Drop-down menus, hot 
keys, mouse support, optional scroll 
bars, context sensitive help and point 
& shoot file selection make VEDIT 
easy to use, easy to learn. Safety 
features include undo, redo, auto-save 
and optional backup files. 

The keyboard layout, unlimited 
keystroke macros and everything in 
VEDIT is easily configured. With over 
100 configuration parameters, you 
can fine-tune VEDIT to your exact 
l needs and preferences. 

4 Installation is trivial. Only the 95K 

VEDIT.EXE Is required (no overlays) 
and a full installation is only 600K. 


-DIT PLUS'S new C-iike macro language automates repeated editing 
orations, performs file translations and is ideal for "filters". It 
rmits "off-the-cuff" macros to be typed in and immediately 
ecuted; there Is no compilation. 

le macro language is so powerful that just a few simple lines can do 
e same work as a tricky 100+ line C program. It can even interface 
the hardware and machine language routines. 

r example, the single command Search_Block("thomas",1000, 
IOO,WORD+COUNT+COLSET,4,20,40) searches for the 4th 
currence of the word "thomas" in the block between file positions 
100 and 4000, and columns 20 thru 40. 


FREE Fully Functional Demo! 

Call 1-800-45-VEDIT 


VEDIT PLUS - DOS single user license: $149; DOS network 5 user 
license: $325; UNIX/XENIX, QNX: $285. Also VEDIT for DOS: $89. 

A fully functional demo of VEDIT PLUS and a shareware VEDIT Jr. are 
available on CompuServe and on our BBS. 

VEDIT is a registered trademark of Greenview Data Inc. 


II Free: 1-800-45-VEDIT (1-800-458-3348) 

lephone: (313) 996-1300, Fax: (313) 996-1308 

JS: (313) 996-1304, CompuServe: 71333,3656; CO VEDIT 


Greenview Data 
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State of the Art 


Microprocessor Trends 

Mainstream processors are becoming faster, RISCier, smaller, and less power hungry. They are also 
getting better at emulating non-native instruction sets. 


DICK FOUNTAIN 










S ince the 1981 launch of the IBM 
PC, the whole personal computer 
industry has been in thrall to the Intel 
80x86 architecture. The bonds loosened 
only slightly in 1984 by the emergence of 
a smaller, secondary standard around the 
Apple Macintosh's Motorola 680x0 CPUs. 
Now for the first time in over a decade, it 
looks like there's a real chance of the mar¬ 
ket opening up to new architectures. All 
in all, this is an exciting time in micro¬ 
processor development. 

The effect of the Intel and Motorola 
standards has been good and bad, though 
mostly good. The good speaks for itself; 
the huge proliferation of DOS, Windows, 
and Macintosh software that we use every 
day came about only because there were 
stable platforms to attract application pro¬ 
grammers. Standardization has allowed 
the PC industry to grow and keep com¬ 
puters affordable. 

Standards Holdup 

The down side is that the performance of 
mainstream CPUs has evolved more slow¬ 
ly than it might have, had it not been con¬ 
strained to preserve backward compati¬ 
bility with these industry standards. In 
particular, the two main players, Intel and 
Motorola, could not easily adopt those in¬ 
novations that today we group under the 
name of RISC, because they required ar¬ 
chitectural changes (e,g., in the optimum 
size of register files) that were too drastic 
to preserve backward compatibility. 

As a result, a new breed of RISC CPUs 
has grown up that outperform the main¬ 
stream chips; however, they have been ex¬ 
cluded from mainstream PCs for lack of 
compatibility and, instead, have been con¬ 
fined to the much smaller technical work¬ 
station market. These chips include Sun's 
SPARC, DEC’S Alpha, the Mips R4xOQ, 
and Hewlett-Packard’s PA-R1SC Also, 
because the workstation market is small 


in volume (although not in value), the pro¬ 
duction runs on these chips aren't big 
enough, thus making the chips too expen¬ 
sive to appeal to PC manufacturers. 

Now this logjam is breaking for sever¬ 
al reasons. Most important is the decision 
of IBM and Apple to shuck off their 80x86 
and 680x0 standards in favor of the Pow¬ 
erPC for future products. This will shortly 
make the PowerPC 601 the best-selling 
RISC chip on the market, although its vol¬ 
ume will still pale compared to486 sales. 

Also, emulation is at last becoming a 
practical way to achieve compatibility 
among different processors. Emulation has 
been around since Alan Turing and the 
first days of computing, hut it has always 
been too costly in terms of performance 
to be commercially viable (remember the 
UCSD P-System?). 

Now, machines like DEC's DEC pc 
AXF/150 (using the DECchip 21064 RISC 
processor) or Silicon Graphics, Inc ’s Mag¬ 
num (using a Mips R4400) can run Intel 
80x86 applications at acceptable speeds in 
addition to achieving blinding performance 
on native RISC code. The Magnum, for 
example, supplies 80 percent of the graph¬ 
ics performance of a 486DX/33 in running 
the BYTE low-Ievd Windows benchmarks; 
two-thirds of the memory performance and 
almost five times the file I/O performance— 
a reflection of the amazing capabilities of 
the Windows NT file system. 

The cumulative performance index of 
the Magnum running the Windows 3, l 
low-level benchmarks is 2.12 times the 
performance of the 486DX/33 machine 
(see “Is There a Better Windows 34 than 
Windows 3.1? ” November 1993 BYTE), 
Although this figure is skewed by the file 
I/O numbers, it indicates that you can get 
486 performance from a RISC platform 
running some form of software emulation. 

IBM and Apple are relying on emulation 
as a medium-term bridge from old to new 


platforms—while few native PowerPC ap¬ 
plications arc available—although the pre¬ 
cise route is at present shrouded behind a 
swirling confusion of acronymic software 
layers like WABI, MAS, PowerOpen, 
SoftPC, and more. 

Trends in operating-system design are 
helping make emulation feasible, too, Win¬ 
dows NT's HAL (hardware abstraction 
layer) and true microkernel architectures 
such as Mach greatly reduce the effort in¬ 
volved in porting a standard operating sys¬ 
tem to a new processor architecture, by 
concentrating all the hardware dependen¬ 
cies behind a small and well-defined soft¬ 
ware interface. Mac and Windows appli¬ 
cations can spend anywhere between 60 
percent and 90 percent of their time exe¬ 
cuting GUI-related system calls, so once 
these system routines are rewritten in native 
code only 10 percent lo 40 percent of an 
application's code remains to be emulated. 

The longer-term trend toward deeply 
object-oriented operating systems will in¬ 
sulate applications code even further from 
hardware. For example, Apple Message- 
Pad applications written in Newtonscript 
are processor-independent, running on a 
software virtual machine. 

Tliis leads neatly to the third factor that's 
helping to erode the 80x86/680x0 domi¬ 
nance^—namely, the newly created portable 
PDA (personal digital assistant) market 
sector. PDA applications, with their pen- 
based interfaces and notebook metaphors, 
look so completely different from desktop 
software that applications compatibility is 
not a big issue, only data portability. You 
won’t want lo run WordPerfect on a pock¬ 
et organizer so long as you can transfer 
documents easily to and from your desktop 
machine. This freedom is allowing a whole 
new generation of tiny, low-power CPUs to 
struggle for supremacy (see "Intcl/VLSI 
Join the PDA Fray" on page 101). 

Of course, Intel is in no hurry to give 
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up a decade of dominance during which 
it has made a great deal of money. Even 
though it is denied the advantages of start¬ 
ing from a clean sheet, Intel's smart engi¬ 
neers have been able to pick enough of the 
good stuff out of RISC to produce the Pen¬ 
tium, which has had a mixed reception 
from industry critics; it’s faster than many 
people believed possible from the 80x86 
architecture, but it is still some way be¬ 
hind the RISC leaders. 

Clone Ware 

While this talk of breaking logjams is all 
very exciting, it's as well to remember that 
right now (and for some time to come) the 
Intel 486 is the industry' workhorse, only 
recently displacing the 386 as the entry- 
level processor for PCs. But even here 
Intel's dominance is no longer complete 
because a pack of clone 486 manufactur¬ 
ers—most notably, AMD and Cyrix—are 
snapping way above its ankles. 

Both AMD and Cyrix have developed 
clones of the 486 that claim to be reverse- 
engineered without using any of Intel's 
proprietary microcode, although in AMD's 
case, Intel is still disputing this claim in 
court. The doners use various stratagems 
to keep an edge over Intel. Cyrix focused 
on pin-compalible replacement chips that 
enable you to skip a generation, so the 
Cx486SLC, DLC, and DRx2 chips fit into 
386 sockets hut offer some 486 features 
and near-486 performance. On the other 
hand, AMD offers same-generation-but- 
faster parts; for example, 40-MHz (and 
soon 50-MHz) equivalents for the 486SX, 
where Intel has to stop at 33 MHz to pro¬ 
tect sales of its 486DX. Recently, Cyrix 
has changed tack to confront Intel head-on 
at the lop of the range. Cyrix’s Ml chip 
aims to outdo Pentium in the “stealing 
RISC's clothes” game. 

There has been much industry specula¬ 
tion ahout what architecture Pentium's 
successor, the P6, will adopt. One plausible 
suggestion is that it could adopt a hybrid 
architecture in which a "pure” RISC core 
emulates the older 80x86 instruction set 
in hardware, by translating 80x86 op codes 
into groups of native instructions—IBM 
is believed to be following this course for 
its future PowerPC designs. The advan¬ 
tage of such a “Trojan horse" strategy is 
that you could fully support current 80x86 
applications, while a new generation of 
software that uses the RISC's faster na¬ 
tive instructions is developed to wean users 
gradually onto a new r architecture. 

Another possible course is to make the 


R4400 Emulates 80x86 



Running the BYTE low-level Windows 
benchmarks, an SGI Magnum 75SC (Mips 
R4400 processor) turns in a credible 
performance in emulation mode against an IBM 
PS/2 Model 90 XP 486 {486DX/33 processor). 
The cumulative index is skewed by the fantastic 
performance of the Windows NTfile system. 

Pentium architecture itself RISCicr, and 
the most obvious way to do that would be 
to remove the bottleneck caused by the 
small 80x86 register file. This is the way 
Cyrix plans to go with the Ml, employ¬ 
ing a file of 32 registers that can be dy¬ 
namically renamed to emulate the 80x86's 
eight registers. This would allow up to 
four complete processor states to be stored 
at once, enabling an aggressive strategy 
of speculative branch execution (Le., fol¬ 
lowing both branch paths in parallel until 
it becomes clear which is the winner). 
Cyrix claims that this technique will keep 
the Ml's pipelines full longer than the 
Pentium's, even though they are deeper 
seven-stage “superpipelmes" (see “Ml 
Challenges Pentium" on page 83), 

Intel is giving away little about its in¬ 
tentions just now. Frank Spindler, Pen¬ 
tium processor marketing manager, says, 
“We see no end in sight to what we can 
deliver with the Intel architecture, both 
within the Pentium generation and future 
generations of processors.” In 1994, Intel 
will introduce a new version of the Pen¬ 
tium based on a 0.6-micron process tech¬ 
nology, he adds, which will allow faster 
clock speeds. How much faster Intel won’t 
say, but many in the industry expect it to be 
at least 100 MHz. 

Cutting Costs 

With the arrival of the Alpha and the Pow¬ 
erPC, you've probably seen all tbe major 
new r RISC architectures for some time to 
come. A generic modem RISC chip uses 
64-bit data paths; large on-chip instruc¬ 
tion and data caches; and separate integer. 


floating-point and branch-processing units 
that allow the issue of three instructions 
at once (referred to as superscalar)- The 
units are deeply pipelined with instruction 
execution broken up into four to eight 
stages and often have a feed-forward 
scheme to satisfy data dependencies be¬ 
tween consecutive instructions within the 
pipeline. 

Instead of inventing new architectures, 
RISC vendors, detecting the scent of 
change in the air, are scurrying to reduce 
the manufacturing price of their current 
products (see “RISC Grows Up" on page 
91). Broadly speaking, the cost of a chip in 
volume production is proportional to die 
size, so to make a chip less expensive, you 
use a newer fabrication process that allows 
smaller transistors, or you throw away 
some bits (e.g., from bus widths). Typical 
of this trend is the PowerPC 601, which is 
already cheaper than most 486DX variants 
thanks to an advanced 0.65-micron, four- 
layer metal process and a clever layout that 
reduces the space wasted by external in¬ 
terface pads. 

Another effective approach is to attack 
overall system cost, rather than just CPU 
cost, by integrating more functions onto 
one chip so that fewer chips are needed to 
build a computer. A striking example of 
this is the DECchip 21066, which inte¬ 
grates a memory interface and PCI (Pe¬ 
ripheral Component Interconnect) con¬ 
troller with an Alpha core. 

Hot Chips 

One question that's taxing all semicon¬ 
ductor manufacturers nowadays is how to 
reduce power consumption. Originally, it 
was the boom in laptop and notebook com¬ 
puters that made power into an issue, be¬ 
cause the 2- to 3-hourbattery life that most 
machines could offer was barely accept¬ 
able. Intel developed the 486SL, featur¬ 
ing on-chip power management and 3.3-V 
operation, for the portable market. 

Then in April 1993, the U.S. govern¬ 
ment raised the stakes by instructing gov¬ 
ernment agencies to purchase only certified 
energy-efficient computers; Intel killed off 
the 486SL and announced that SL power¬ 
saving technology would be incorporated 
into all its future CPUs. The new PDA 
market has given a further boost to the 
low-power quest, as these tiny machines 
are expected to run for weeks on just two 
or three penlight cells. 

Another pressing reason to seek lower 
power consumption exists: Today's fastest 
CPUs are getting so hot that it has become 
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Power2 Takes the Lead—For Now 


PAUL STATT 

I BM’s Power2 RISC 
processor, the succes¬ 
sor to the Power I found 
in its RS/6G0G line, com¬ 
bines aggressive super¬ 
scalar execution with a 
high-speed interconnect 
strategy. This combina¬ 
tion delivers computing 
power unsurpassed by 
any other microprocessor. 
As you would expect, 
the Power2 is not inex¬ 
pensive. It is used in three 
IBM RS/6000 systems 
that range in price from 
$62,500 (Model 58H) to 
$124,500 (Mode! 990). 
(Separate chip pricing 
isn't available on the 
Power2 since IBM in¬ 
stalls it in IBM comput¬ 
ers only.) 

The Power2 proves that 
the processor with the 
fastest dock speed is not 
necessarily the most pow¬ 
erful. At 71.5 MHz, the 
clock speed of the Pow- 
er2 is less than half that 
of the DECchip 21064 
(200 MHz), Despite this, 
the Power2 is rated at 
126 SPECint92 and 260 
SPECfp92, more than 


Power2 Architecture 

Contains 32-KB instruct ton cache, 
the TLB, two branch units, prefetch 
buffers, amt dispatch logic 
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ALUs. the 
general- 
purpose 
register file, 
and the 
data TLB 
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(Instructions pass through 
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Includes two 
floating-point 
ALUs, two load 
units, two store 
units, and the 
floating-point 
register file 

Synchronizes 
operation of 
FPU load and 
store units with 
FXU ALUs, 
which perform 
address 
calculations 

Data fines for 
floating-point 
register 
load/stores 


2S6-KB data 
cache handles 
two accesses 
per clock 


Controls 
memory 
and 

peripheral 
access 

i 
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double the SCOte of the With six separate chips in a single multichip module, the Power2 can, under 
PowerPC 601 chip and a ideal conditions > issue and execute six instructions at one time. 
considerable fIoaling- 


point advance over the 21064. Until 
DEC ships the 275-MH/ DECchip 
21064A this fall, the Power2 is the per¬ 
formance leader. 

Its clock may tick a lot less often, 
but the Power2 does plenty with each 
tick. Specifically, the Power2 executes 
more instructions in parallel than any 
other RISC processor: as many as six 
instructions per cycle. And they can’t be 


just any old instructions; to maintain 
that performance, Ihc Powcr2 has to 
mix exactly two integer instructions, 
two floaung-poini instructions, and two 
branch or condition-code instructions. 
That precise mix is required by the 
Power2\s architecture. The Power2 is 
a multi chip module, a high-density 
package that mounts individual dies di¬ 
rectly onto a substrate that incorporates 


an interconnection net¬ 
work. 

The Power2 MCM 
consists of three process- 
ing chips: an ICU (in¬ 
struction cache unit), a 
fixed-point (integer) unit, 
or FXU, and an FPU. 
Four DCU (data-cache 
unit) chips and an SCU 
(system-control unit) are 
combined with them. 
Everything is joined in a 
ceramic muliichip mod¬ 
ule that contains a total of 
some 23-million transis¬ 
tors in a block with an 
area of 4096 mnT; the 
size of a Polaroid print. 
(The die size of the eight 
chips totals 1215 mnT.) 

Despite its size, the 
Powcr2 makes most of its 
own decisions, and it 
needs only 512 I/O con¬ 
nectors. A lot of that input 
and output is used to 
transfer main-memory 
data into the chip cache 
over a 288-bit bus (256 
data bits plus error-cor¬ 
rection code) with an in¬ 
credible peak data band¬ 
width of 2288 MBps. 

The Power2 adds some 
valuable extensions to the 
Powerl: quad-word load 
and store instructions; a 
hardware square root in¬ 
struction; and new in¬ 
structions for conversion 
of floating-point values to integers. The 
incredible pow er Of the Puwer2 won’ t be 
available to PC users: IBM will market 
Power2 computers to the high end. 
while pushing the lower-cost, Power¬ 
PC in the mass market. 


Paul Statt is a freelance technology writer. You 
can reach him on the Internet at sUitt&aoicom. 
or on BIX c/o ' editors ." 
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embarrassing. This fact was driven home 
the day I first opened an Alpha-based 
workstation to reveal a huge firmed heal 
sink reminiseem of a racing motorcycle. 
These chips are dissipating up to 15 to 30 
W, and further speed increases threaten to 
lead straight back to the age of water- 
cooled computers. 

Steve Furber, original architect of the 
ARM processor family, says diat as you 
shrink a chip design, the capacitance of 
the Lransistors decreases. But since you're 
switching them proportionally faster (by 
raising ihe clock frequency), the power 
that each transistor consumes remains the 
same. The transistors are now squeezed 
into a smaller area, so the power dissipat¬ 
ed per square millimeter rises as the square 
of the process size. So, DEC'S Alpha built 
in a 0.1-micron process—five to 10 years 
from now—would run at 2 GHz and dis¬ 
sipate around 3 kilowatts (excellent for 
making toast) if nothing else changed. 

Clearly other features must change, and 
foremost among those is the supply volt¬ 
age: Voltage and power arc related by an¬ 


other square Jaw, so going down from 5- to 
2-V operation yields a sixfold power sav¬ 
ing (25/4), while dropping to 0,5 V— 
which seems theoretically possible— 
would reduce power 100-fold. Furbcr sees 
a target somewhere between: “There's a 
very interesting breakpoint at about 0.9 V, 
which is where standard 1.5-V battery 
technology goes when it gets tired. If your 
logic only works at L5 V, you throw away 
a lot of battery life. I expect the people 
with real low-power motivation to find 
themselves aiming for 1 V sooner than 
they currently think theyTe going Lo.’* 

To run the CPU at these lower voltages, 
everything in the system—memory, 
UARTs, video chips, and so on—has to 
come along, too. So the pursuit of single- 
cell operation for PDAs will eventually 
spawn a complete range of low-voltage 
pans, ai which point there will be no rea¬ 
son for desktops not to follow suit. 

Looking Ahead 

You have more viable CPU choices avail¬ 
able today than at any time since Intel in¬ 


troduced the first microprocessor back in 
1971, Multiplatform operating systems, 
advanced emulation strategies, and new 
applications that don't require 80x86 com¬ 
patibility have created a more open market 
for microprocessors than has existed since 
before the introduction of the IBM PC. 
Whether Alpha, R4xG0, SPARC, or Pow¬ 
erPC can stay in the race with the 80x86, 
however, will depend on how well DEC, 
SGI, IBM, Sun, Apple, and the rest can 
package these technologies into solutions 
that meet customer needs as well or better 
than does an 80x86 processor. 

Even if alternative architectures fail to 
capture more than 10 percent to 15 per¬ 
cent of the desktop market, they will pro¬ 
vide price competition for Intel, and they 
will keep those 80x86 engineers busy 
pushing ihe envelope. In either case, the re¬ 
sult will be better, more powerful desktop 
machines ai reasonable prices. ■ 


Dick Fountain is a BYTE consulting editor. You 
can reach him an the internet or BIX at dickp@ 
hix.com 
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Old SRP 

Now SRP 

Product 

Old SRP 

New SRP 

150MB Insider IDE Drive and Disk 

MEW 

$589 

Single 150MB Disk (in 5-Pack) 

$159 

$109 

150MB Insider Drive and Disk 

$1099 

$599 

Single TQ5MB Disk 

$169 

$99 

150MB Transportable Drive and Disk 

$1225 

$699 

Single 90MB Disk (In 5-Pack) 

N/A 

$99 

BOMB Insider Drive and Disk 

$799 

$499 

Single 65MB Disk 

$129 

$59 

90MB Transportable Drive and Disk 

$949 

$599 

Single 35MB Disk 

$79 

$39 



Iomega’s just been tagged the new 
low price leader for removable stor¬ 
age. We’ve cut prices permanently 
on the most reliable storage devices 
around—inciuding the high-perfor¬ 


mance MuttiDisk™ 150 Drive* See 
your dealer or call 1-800-695-4028. 


'IOMEGA 


*The Bernoulli MuttiDisk 150 Drive can use 150. 105, 90, 65 and 35MB disks interchangeably. ©1993 Iomega Corp. The Iomega Logo and Bernoulli are registered 

trademarks and MultiDlsk is a trademark of Iomega Corp. 
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Discover the basic principle of connectivity 
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Look to SmarTerm for visionary emulation 
and multi-platform connectivity. 


It f 8 a basic principle worthy of Galileo: 

SmarTerm’s stellar PC-to-host connectivity puts you at 
the center of your system. New SmarTerm emulation 
software for Windows will expand your vision with a 
galaxy of UNIX, VMS, and DG host applications. 
SmarTerm 420 for Windows and SmarTerm 340 for 
Windows have both been upgraded. We also offer 
SmarTerm 470 for Windows, the first full-featured 
Data General 470 emulation product for Windows. 

And coming soon—SmarTerm for Windows NT! 

New Windows Sockets TCP/IP and more! 

Assure your system a window on the future with great 
new features like SmarTerm TCP/IP as a Windows 
Sockets DLL, drag-and-drop FTP, a dialing directory, 
a script recorder, and SmartMouse ™ enhanced mouse 
support! 

Test a proven theory for reducing support costs. 
IPs a fact. Youll save money and time with SmarTernfs 
pioneering corporate support tools and utilities. 


These corporate support tools include simplified 
keyboard remapping, pop-up keyboard, toolbox, 
customizable help system, and enhanced button 
palettes with icons or text. 

Discover SmarTerm. 

IPs the only emulation software that includes LAT 
and SmarTerm TCP/IP 
as a Windows Sockets 
DLL (a $199 value) FREE 
in eveiy package. Discover 
the basic principle of 
connectivity today. 

Call 1-800 EMULATE 
(1-800-368-5283). 

persofr 

CONNECTIVITY SOLUTIONS 

DOS • Windows * Ethernet • Token Ring 



Persoft U.S A 465 Science Dr.' Box 44953 Madison WI 53744-4953 • Phone (608) 273-6000 • FAX (608) 273-8227 
Persoft Europe World Trade Center * Beursplein 37 ' Box 30237 * 3001PE Rotterdam, The Netherlands * Phone +31 10 405.3560 * FAX +31 10 405.5073 

©1993 Persoft, Inc. SmartMouse is a trademark and Persnfl and Sma/Term are registered trademarks of Fersoft Inc. Other trademarks mentioned are properties of their rwnectrvB companies. 
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Absoft FORTRAN F77 
for Windows NT™ 

by Absoft Corporation 

A globally optimizing ANSI 
Standard FORTRAN 77 with all 
DoD MIL-5TD extensions. 

Intel486™ and Pentium™ optimizations produce the fastest F77 
applications for NT. Compatible with MS C/C++, windbg, and 
other NT SDK tools. VAX, Sun. Cray, Fortran 90 extensions aid 
In potting code to NT. Source compatible with other Absoft F77s 
for Macintosh, DOS. NeXTSTEP, & UNIX, 


Spread/VBX 2.1 

by FarPoint Technologies. Inc. 


List: $695 


Ours: $599 FAXcrtere #: 0012-8601 


Spread/VBX 2.1 is a versatile con¬ 
trol used to Implement not only 
spreadsheets, but grids. Listboxes, 
toolbars, and any other control 
imaginable. With over 250 proper¬ 
ties, Spread/VBX 2.1 is Lhe mosL 
comprehensive Visual Basie control 
available, unparalleled by any other 
package in its features, flexibility and power. 

List: $245 Ours: $225 FAXattm #: 0023-6801 
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WindowsMAKER 
Professional 5*0 

by Blue Sky Software 

Next generation of Lhe most powerful 
C/C++ Code Generator and Prototyper 
for Windows 3,1. NT & Win32s, The 
fastest way to create full-featured 
Windows apps. This product sLands ouL t 
does everything—even a toolbar can be 
created with 1 click! Test run your design, make changes Inter¬ 
actively, gen era l e code for multiple platforms—ANSI C. MFC, 
OWL, etc,: widest compiler support in industry. TmeCorie tech¬ 
nology—user code is 100% preserved. Highly recommended! 
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PRODUCT OF THE MONTH 

Q+E Database Library 

by Q+E Software 

Q+E Database Library 2,0 streamlines 
DBMStndependenl applications develop¬ 
ment by providing transparent access to 
major SQL and PC DBMS from user's 
desktops wilh automatic support for 
ODBC & TDAP1 QKLIB2 works with exist¬ 
ing development tools and ts simply the 
best way to add complete DBMS access to applications today, 
and tomorrow! 



List: $1*096 Ours: $899 FAXr^m#: 2602 0003 


e-tree Plus® 

by FairCom 

DOS • WINDOWS * NT * UNIX * OS2 * SUN 
* RS6000 • HP9000 * MAC * QNX • 

BANYAN • SCO. This well known, highly 
portable data management package has 
become established as the tool of choice for 
commercial development. Offering unprece¬ 
dented data control, programmers may 
choose from direct low level access, [SAM level convenience, or 
SQL access with the FairCom Server. Single User, Multiuser, or 
CUent/Server. ANSI Standard. 

List: $595 Ours: $505 VX&ettm #: 1381-0008 
Call Programmer’6 Paradise' Italic for special pricing in Europe. 


List: $699 Ours: 8559 FAX*.-™#: 2625 0002 


CA-Ciipper 5*2 and 
CA-Clipper/Exospace 

by Computer Associates 

Buy CA-Clipper 5.2 or the competitive 
Upgrade, the premier Application develop¬ 
ment System, and take advantage of CA- 
CHpper/Exospace, which Includes Virtual 
memory manager and allows you to run CA- 
Cllpper Applications in Protected mode. 

*CA-Clipper Comp. Upg,: List: $199 
CA-Clipper/Exospace: List: $ 99 

FAXmerj #: 1004-0017 

•while supplies last. 
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Ours: $149 
Ours: $ 85 



Network C Library , 4 ^ 

by Automation Software 
Consultants* Inc* a O /° J ► 

The most comprehensive library available 
Tor NetWare software development* support¬ 
ing till versions of advanced NetWare. Over 
450 C functions. Include any features from 
the NetWare command line utilities and 
menu utilities in your C or BASIC programs 
for Windows or DOS. No licensing hassles, C 
library" source code available. 



Symantec C++ 
Professional 6*0 

by Symantec 

Reach new levels of programming 
power with Symantec C++ for 
Windows. DOS. and Win32s, 


Breakthrough new I DDE revolution¬ 
izes the way you work. Includes optimizations and tools, 
OPTUnk linker and Blue Sky visual tools, with MFC 2,0 and 
Win32s, and 8000 pages of documentation. 


Competitive Upgrade for Borland Or Microsoft customers $ 189 . 


List: $395 Ottrs: $355 FAXutem #: 1004-9201 


List; $499 Ours: $299 

Comp. Upgrade List: $199 Ours: $189 

FAX^tera #: 2132-0038 
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M^Ware High C/C++ Metd ^ 

by MetaWare, Inc. 

NEW RELEASE! High C/C++ version 
31. MetaWare's 32—bit compiler is 
shipping. Includes a 32-bit source-level 
debugger, and a 32-bit Application 
Developers Kit for Windows, The * 

“Incremental Strengths’' feature enables 

gradual migration from C to C++ one block at a time. High 
C/C++ provides optional ANSI conformance, eight levels of glob¬ 
al optimization and a full implementation of C++ templates. 

List: $795 Ours: $669 FA Xcttmte 1590-0008 



Borland C++ 4.0 

Borland International 

New Borland C++ 4.0 Is visual, and 
that’s just the beginning, Only BOtlSlH] C + 

Borland C++ has true C++ support 
with exceptions, templates and the 

easiest, most powerful suite of object-oriented tools available 
today. With full support for DOS, Windows, Win32s and NT, lt + s 
the C++ Development System you've got to have. 

List; $499 Ours: $329 
Upgrade List: $199 Ours; $189 

FAXwtem #: 1861-0016 
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WATCOM VX-Rexx 

by WATCOM Int'l Corp. 

WATCOM VX-Rexx is an easy to use 
visual development environment for'* 
creating applications that leverage . 
the capabilities of OS/2 2,x and 
exploit the Presentation Manager 
graphical user Interface. VX*Rexx 
combines a project management facility, 
visual designer and an Interactive source-level debug¬ 
ger to deliver a very approachable and highly productive visual 
development environment. 

♦List: $199 Ours: $99 FAX catena #: 16830016 
"prtctnp uolid while supplies last. 
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TNT DOS-Extender 6.0 

by Pbar Lap Software 

GET NT power under 32-bit DOS! » 

Microsoft Visual C++ 32-bit Edition and 

Phar Lap TNT now bring Windows NT ‘ 

power to DOSS Phar Lap’s new TNT DOS- \ [ ^ 

Extender lets you break the 640K DOS m !;? ^ 

barrier. build multi-megabyte DOS appli- 

rations and lake advantage of powerful 

NT tea Lures, including threads, DLLs and mulULaskiiig! 

List: $495 Ours: $420 FAX™#: 1490-0009 


Microsoft Visual Basic 3.0 

by Microsoft Corporation 

Now with built In data access. OLE 2,0 and 
morel Program for Windows the fast, easy 
way with MS Visual Basic for Windows. - 
Standard Edition. A visual development 
environment, flexible programming lan-' 
guage, and now access to your data make 
this the most productive way to go from Ini¬ 
tial ideas to impressive applications. 

Standard List: $199 Ours: $139 

Version Upg. List: $ 49 Ours: $ 45 

Comp. Upg. List: $ 99 Ours: $ 95 

Prof. Edit. LUt: $495 Ours: $339 

FAXcetera #: 1269-0033 



RoboHELP* 2.0 

by Blue Sky Software 

RoboHELP© 2,0, the premier Help 
Authoring Tool for Windows 3t Windows 
NT, offers hill document to help system 
conversion and vice versa. Turns Microsoft 
Word for Windows into a fully functional 
hypertext authoring system capable of * 
producing Windows Help flies as easily as 
it does plain text. Just fill in the aclual help text when prompt¬ 
ed. RoboHELP takes care of generating the RTF, HPJ and H 
files. Link tester allows you to simulate your design before you 
compile. Full support of all features in Windows 3.1 Help 
Engine, such as macros, secondary windows, and mulLlpie 
hotspot graphics. 

List: $495 Ours: $446 FAXcetsra #: 2602 0005 

WATCOM™ C/C++32 v9.5 

by WATCOM 

C/C++32 Is a professional, mulli- 
platform C and C++ development 
system supporting 32-bit extended 
DOS, OS/2 2,x. Windows 3.x. 

Windows NT, Win32s, and AutoCAD 
ADS/ADI. The complete toolset 
Includes: C and C++ optimizing 
compilers, royalty-free DOS exten¬ 
der wHh VMM support, licensed components from the MS 
Windows 3.x SDK, interactive source-level debugger, linker, 
profiler. Supervisor for executing 32-bit applications and DLLs 
under Windows 3.x, 32-bit run-time libraries for extended DOS, 
OS/2 2*x t Windows 3,x and Windows NT, and more. 

List: $599 


O 


MTCOM C/C ++ 1 


Ours: $349 FAXttun #: 1683-0003 


GUARANTEED BEST PRICES! (Call for Details} 

To order call: 800-445-7899 
Corporate (CORSOFT): 800 422 6507 
FAX: 908 389-9227 
International: 908 389-9228 
Customer Service: 908 389-9229 
I * % Programmer's Paradise Italia: 

39-2-480-16053 

For more information on the 
products featured on these pages call 


FAX.'/, nt, (201) 762-137S 


iRtWiAt 


1163 Shrewsbury Avenue 
Shrewsbury, NJ 07702 


* All prices ore subject lo change without notice. 
Call for details on return policy and shipping charge 
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MACINTOSH 


Wjndows 5 
Windows NT 


WINDOWS 


WINDOWS NT 


OPEN LOOK 


OSF/MOTIF 


I « I L B 1 


0&2 ► 


Madnlosh ► 


4 OPEN LOOK 


Master the art of multi-platform GUIs. 

XVI Software is the leading choice of world-class 
developers for one reason; It is the simplest, quickest path 
to building quality applications that port to every GUI 
without compromises in look-and-feel or performance 
Plus, it's easier to leam and use than native toolkits, so your 
time and effort goes into your application, not your GUIs. 

XVT gives you simultaneous original GUIs. 

Because XVT uses native GUI objects, your application 
is indistinguishable from one written directly to the native 
toolkit Through our layered architecture, you achieve 
equivalent cross-platform functionality appropriate to each 
GUI, without the overhead and inflexibility of proprietary 
emulation-based systems. 


Developers judge XVT to he a masterpiece. 

XVT is the base document for the IEEE's GUI 
standardization effort. Our thousands of customers include 
internal and commercial developers like: Alcoa, Amoco, 
AT&T, Avis, Ford, General Motors, Grammatik/Refetence 
Software, Kodak, Lockheed, NCR, NEC, NIST, Novell, 
Rockwell, Siemens, Sony, Southwestern Bell, Tandem, 
Uniplex, Unisys, US Army and US West. 

Call now tor a Free XVT Demo 
and Technical Overview. 

1 - 800 - 678-7988 


SYSTEMS 


Deve _ 

Applications in a Single Stroke 


Character ► 
Systems 


4 osfmqiii XVT puts cumplete C/C++ 
solutions at your fingertips. 

XVT Development Solutions for C include an 
Interactive Design Tool. Solutions lor C++ include an 
object-oriented application framework. Both include the 
XVT Portability Toolkit, 

When combined with in-depth consulting, training 
and support, plus a wide range of Farmers products, XVT 
forms the most comprehensive and advanced solution 
for developing completely portable GUI applications. 


SOFTWARE INC 

The portable GUI development solution. 

XVT Software Inc. 4900 Pearl East Cir. Boulder. CO 80301 
(303) 443-4223 FAX (303) 443-0969 
For European inquiries, contact Precision Software GmbH 
Phone: 49 0 6103/37 94 0 Fa* 49 0 6103/36 95 5 
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State of the Art 


Ml Challenges Pentium 


The Cyrix Ml architecture brings more of the benefits of superpipelining and superscalar execution 
to 80x86 programs without requiring recompilation 

BOB RYAN 



I ntel's Pentium is no longer the only su¬ 
perscalar 80x86 processor on the block, 
Cyrix recently unveiled its M1, a 64-bit 
superscalar processor architecture designed 
to execute the industry-standard 80x86 
instruction set. Cyrix (Richardson, TX) 
plans a family of processors based on the 
Ml architecture* At this time, however, 
the company is mum about exactly what 
time this year it will release the first MI 
processor. 

According to Cyrix, the greatest ad¬ 
vantage the MI holds over the Pentium is 
that it runs your current software faster. 
Cyrix estimates that you will receive up 
to 90 percent of the performance benefits 
of the MI architecture when using nonre¬ 
comp lied code, Intel estimates that non- 
recompiled code runs 70 percent as fast 
as optimized code on the Pentium. 

The Pentium promised the best of both 
worlds: RISC-level performance coupled 
with the ability to run industry-standard 
software. It delivers this, but not to all pro¬ 
grams. To get the best performance from a 
Pentium, you have to recompile your soft¬ 
ware using a Pentium optimizing com¬ 
piler. And because commercial developers 
are not in the habit of releasing their source 
code, this means waiting for language sup¬ 
pliers to create the compilers, commercial 
developers to use them, and software pub¬ 
lishers to get the results into your hands. 

The nature of superscalar pipelined 
processors makes this recompilation nec¬ 
essary. Because they can execute instruc¬ 
tions in parallel, a superscalar processor 
works best when it can avoid situations 
where one instruction is dependent on the 
results of a parallel one. Most superscalar 
processors rely on an optimizing compiler 
to keep instructions with interdependen¬ 
cies from executing in parallel. The Ml 
employs an advanced design to eliminate 
| these dependencies, 
q The M1 architecture is superscalar; it 
5 can execute more than one instruction at a 
| time. Consequently, like the Pentium, it 

u 
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State of the Art 


Ml Challenges Pentium 


Ml Building Blocks 


256-byte, 
fully associative 
cache 

Integer execution 
pipelines 


Contains branch target buffer 
and prediction logic 

I 


Large four-way set-associative 
cache is the primary data cache 
and secondary instruction cache 



Prevent writes 
to cache 

during speculative 
execution 


Like the Pentium T the MI features dual- integer pipes. Unlike the Pentium, the MI uses a unified cache in conjunction 
with a separate instruction-line cache. Also, the FPU on the MI is not as aggressively pipelined as that of the Pentium. 


can execute two integer instructions at 
once. Unlike the Pentium, it can also exe¬ 
cute integer instructions in parallel with 
floating-point ones, so floating-point exe¬ 
cution does not stall the execution of fixed- 
point instructions. In addition, the MI is 
superpipelined; it breaks instruction pro¬ 
cessing into more stages and finer stages 
than does the Pentium, This lets the Ml 
process more instructions at once and in¬ 
troduces higher timing margins per pipe¬ 
line stage, which, in turn, lets the proces¬ 
sor run at higher clock rates. 

The significance of the Ml is twofold 
First, it incorporates many innovations that 
will let your current crop of applications 
run much faster than they do now and 
make possible applications that use rich 
datatypes such as digital video. Second, if 
successful, the MI will provide competi¬ 
tion to Intel on the high end. This could 
result in lower prices for high-end 80x86 
processors, whether Pentium or Ml. The 
result is a higher price/performance ratio. 

The Basics 

The Ml consists of an IU (integer unit), 
an FPU, a unified cache, an instruction 
cache, a BPU (branch-prediction unit), an 
MMU (memory management unit), and 


a BIU (bus-interface unit). Because the 
specifics of these units will vary with dif¬ 
ferent implementations, the discussion that 
follows concentrates on the principles of 
the M1 architecture, not on any one mem¬ 
ber of the Ml family. Cyrix plans to make 
specifics available when it is closer to ship¬ 
ping products based on the architecture. 

The heart of the MI is its IU, which, 
like the Pentium, contains two integer 
pipelines. In the Ml. these are called the X 
pipe and the Y pipe, and they are divided 
into seven stages, as opposed to the five on 
the 486 and the Pentium, The seven stages 
are Fetch, Decode l, Decode 2, Address 
Calculate l, Address Calculate 2, Execute, 
and Writeback, By contrast, the 486 and 
Pentium pipelines use single stages for de¬ 
coding and address calculation. A deeper 
pipeline lets the Ml have more instruc¬ 
tions in various stages of processing than 
the Pentium or 486, but it also makes the 
pipeline more susceptible to hazards that 
can cause stalls and thereby introduce bub¬ 
bles into the pipelines. (Bubbles are empty 
pipeline stages. You get optimal perfor¬ 
mance from a pipeline by keeping it full of 
instructions, not bubbles.) Dealing dy¬ 
namically with hazard conditions is the 
major highlight of the Ml architecture. 


The X and Y pipes are 
not identical, Change-of- 
flow', floating-point, inte¬ 
ger multiply and divide, 
and so-called exclusive in¬ 
structions can execute in 
the X pipe only. Exclusive 
instructions are any in¬ 
structions that could fault 
during execution, and they 
typically include those 
that make multiple mem¬ 
ory accesses. However, 
such instructions can use 
both pipelines to fetch 
their operands. 

The IU prefetches in¬ 
structions 16 bytes per 
clock from the 256-byte, 
fully associative instruc¬ 
tion cache and deposits 
them into the 16-byte 
prefetch buffer in the 
Fetch stage. The instruc¬ 
tion cache is small, but it 
is more flexible than the 
caches many processors 
use because it is fully as¬ 
sociative; any instruction 
can be stored at any loca¬ 
tion in the cache, not just 
in a certain bank based on the set associa¬ 
tivity of the cache. 

In the Fetch stage, the prefetch address 
is used by the BPU to predict the direc¬ 
tion of any conditional branch instruction 
in the buffer. Like the Pentium, the Ml 
deploys dynamic branch prediction using 
a branch target buffer. In addition, the BPU 
contains a return stack, where it pushes a 
target address during a subroutine call and 
pops it at return. 

From the Fetch stage, instructions move 
to Decode 1, two instructions per clock. 
Here, the processor determines the length 
of both instructions. The two instructions 
then move to Decode 2, where the integer 
pipeline—a single unit up to this point— 
splits into the X and Y pipes. 

Two major events happen in Decode 2. 
First, the instructions are fully decoded, 
and their entry points into the microcode 
ROM determined. Second, the Ml deter¬ 
mines the optimum pipe for the execution 
of each instruction. Special logic in De¬ 
code 2 “looks down’* each pipe to deter¬ 
mine whether, for instance, the instruction 
in the X pipe should continue in this pipe 
or switch to the Y pipe. This logic helps 
eliminate or “squash** bubbles caused by 
stalled instructions. For now, Cyrix will 
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not reveal details of this "pipeline opti¬ 
mization” logic. 

It is also important to note what does 
not go on in this stage. The Ml doesn't 
check for dependencies between instruc¬ 
tions. As these are handled dynamically 
and could in fact change due to some of the 
advanced techniques used in the M1, there 
is nothing to be gained by cheeking for 
dependencies here. 

After Decode 2* an instruction passes 
to Address Calculation l where addresses 
for operands are calculated. Here, the 
process gets very interesting, because you 
encounter the first major departure from 
standard implementations of the 80x86 ar¬ 
chitecture. Unlike every other 80x86 
processor, the Ml doesn't have eight GPRs 
(general-purpose registers). It has 32, More 
important, the Ml contains a mecha¬ 
nism—register renaming—that allows 
software that only knows about eight reg¬ 
isters to take transparent advantage of the 
32 GPRs: The Ml doesn't mess with the 
logical 80x86 programming model. Reg¬ 
ister renaming has a big effect on how the 
M1 handles pipeline hazards that can de¬ 
grade the performance of your 
software (see "Pipeline Hazards” 
on page 87). 

Following Address Calculalion 
1 comes Address Calculation 2, 
which actually accesses the oper¬ 
ands, making them available to the 
Execute stage. After the Execute 
stage comes the Writeback stage, 
where results are written to the 
register File, Most of the pipeline 
hazards, which can stall the Ml’s 
pipelines, appear in the last three 
stages. 

Instant Gratification 

The most common hazard in pipe¬ 
line processing is an RAW (read- 
after-write). While an RAW hazard 
doesn't introduce large bubbles 
into a pipeline, it can have a seri¬ 
ous effect on performance because 
it can occur relatively frequently* 

To reduce such dependencies, the 
M1 uses data forwarding hardware 
to make operands and results from 
executing instructions available 
immediately to instructions earlier 
in the pipeline. 

Consider this RAW example: 
Instruction i copies a value from 
memory to a register. Instruction/*, 
which follows i in the pipeline, 
adds the retrieved value to that 


stored in another register. Normally, a 
pipeline interlock mechanism would stall 
instruction j in Address Generate 2 until i 
completes execution and moves to the 
Writeback stage, where it could then write 
the value to the register. 

But with data forwarding, the value is 
immediately available to j. Tn effect, in¬ 
struction j “reads” the result of i, instead of 
waiting for i to write to a register and then 
reading the register. This forwarding tech¬ 
nique can bypass not only register writes 
but also memory writes, making data avail¬ 
able without a wait for associated mem¬ 
ory or register updates. It can also make 
data from the cache available to instruc¬ 
tions as quickly as register-resident data. 

An important note about data forward¬ 
ing is that it occurs across the X and Y 
pipes. Thus, instructions that would nor¬ 
mally stall in a 486 or Pentium pipeline 
can actually execute in parallel on the ML 

Register Renaming 

While data forwarding is great for deal¬ 
ing with RAW hazards, it doesn't have an 
effect on control hazards and can actually 


make possible the other types of data haz¬ 
ards. To handle these situations, the Ml 
employs register renaming. 

Register renaming is transparent to soft¬ 
ware. Anytime it detects that an instruc¬ 
tion in the Address Calculation l stage 
will write a value to a register, the renam¬ 
ing mechanism assigns one of the 32 phys¬ 
ical GPRs to the indicated logical regis¬ 
ter. For example, if an instruction adds a 
constant to a value in memory and stores 
the result in register AX, register renaming 
will assign AX to Lhc first open physical 
register. 

The renaming logic uses a scoreboard¬ 
ing system to keep track of which physical 
registers are in use and which are free. If 
the next instruction again writes to AX, 
the Ml will assign a different physical reg¬ 
ister to handle that write. To see how this 
mechanism eliminates WAR (write-after- 
read) and WAW (write-after-write) de¬ 
pendencies, consider the two instructions 
in the table “Standard 80x86 Operations.” 

Assume the two instructions issue in 
parallel; the first instruction to the X pipe 
and the second instruction to the Y pipe, 

continued 


Plumbing the Mi's Pipelines 


From instruction-line cache 


Instructions 
flew through 
these stages 
in program 
order 


Instructions 
can complete 
out of 
program 
order 



buffers mechanism buffers 


Instruction 

sequence 

l~D X pipe 
CD Y pipe 


* Branch prediction 
based on prefetch 
address 

* Determines length 
of two instructions 
per clock 

> Decodes instructions 
and determines 
optimal pipe 

* Calculates addresses; 
performs register 
renaming 

■ Register and cache 


• ALUs with shifters in 
both pipes; integer 
multiply and divide 
in X pipe only 

* Write to registers 
and cache 


The Ml features two more pipeline stages than does the Pentium, a Urn# with a feed-forwarding mechanism 
that can eliminate stalls by bypassing register and memoryt writes. Cyrix wilt not reveal details of the pipeline 
optimization logic that determines which pipe an instruction issues to after Decode 2; however some things the 
logic might look for-—and try to avoid^are conflicts in accessing resources outside the pipeline, such as the 
MMV and cache\ and sending instructions down a pipe that already contains a long-latency instruction. 
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State of the Art 


Ml Challenges Pentium 


Ml 


• two integer pipes 

■ seven pipeline stages 

■ unified cache 

• nor pipelined FPU 

• 32 GPRs with register renaming 

• data forwarding prevents RAW 

• pipeline optimization reduces stalls 

• branch prediction with speculative 
execution 


PENTIUM 


* two integer pipes 

* five pipeline stages 

* separate instruction and data caches 

* pipelined FPU 

* eight GPRs 

* relies on compiler to prevent RAW 

* no hardware issue optimization 
» branch prediction 


Without data forwarding, this 
combination will result in a 
stall because of the existing 
RAW dependency on AX: 

The second instruction will 
be stuck in Address Generate 
2 until the first instruction 
moves to Writeback, 

Now, consider the situation 
in the table “Ml Operations,” which re¬ 
flects the Ml’s use of data forwarding and 
register renaming. Assume that initially, 
logical AX is assigned to physical register 
0, and BX to physical register L 

The data forwarding allows MOV and 
ADD to use the contents of the memory 
location at the same time, removing the 
RAW dependency noted above. The sec¬ 
ond instruction doesn't have to wait until 
the first instruction writes to logical regis¬ 
ter AX before it can use the data: there¬ 
fore, both instructions can issue to the ex¬ 
ecute stage at the same time. 

Without register renaming, however, 
you get a WAW hazard when both in¬ 
structions execute together, as both in¬ 
structions try to write to logical AX at the 
same time. The register renaming mecha¬ 
nism removes this hazard by assigning two 
different physical registers to logical AX. 
First, in the Address Generate 2 stage of 
the first instruction, it assigns logical AX 
to register 0, In the same stage of the sec¬ 
ond instruction, it then assigns AX to reg¬ 
ister 2, the next available physical register. 
Thus, when the two instructions move to 
Writeback, they write to different physical 
registers, with the first instruction writing 
to register 0 and the second instruction 
writing to register 2, Internal hardware 
keeps track of which register contains 
which version of logical AX while guar¬ 
anteeing register integrity. 

Speculative Execution 

Although it handles data hazards through 
register renaming, the extended register 
set of the M1 is perhaps of greater benefit 
in dealing with control hazards. These are 
not as frequent as data hazards, but they 
can exact a much bigger performance hit. 
A control hazard often can be cleared only 
by accessing the external memory system, 


which consumes many more cycles than a 
one-stage bubble introduced by an RAW 
hazard. 

As was mentioned above, the M1 em¬ 
ploys dynamic branch prediction to try to 
keep the pipelines filled whenever it en¬ 
counters an unresolved conditional branch 
instruction. It doesn't have to wail until a 
branch condition is resolved before it can 
continue execution. (Branch prediction is 
a function of Fetch, which is several stages 
before Execute where a condition would 
be evaluated.) If the BPU predicts that 
the branch won't be taken, it continues 
prefetching the current instruction stream. 
If it predicts that a branch is taken, it 
prefetches the new instruction stream and 
sends these instructions to the pipeline. 

The M1 is not alone in letting process¬ 
ing proceed before a conditional branch 
is evaluated, but unlike processors such 
as the Pentium and the PowerPC, it permits 
this processing to proceed through the 
Writeback stage. In effect, the M I lets in¬ 
structions execute speculatively while wait¬ 
ing for a branch to be resolved. Other 
processors stall the pipelines so that reg¬ 
isters can't be written to until the condition 
is resolved. 

Register renaming makes speculative 
execution possible. The MI contains four 
checkpoint registers that it uses to match 
registers to a particular machine state dur¬ 
ing speculative execution. For example, 
registers 3,4, 5, and 6 might correspond to 
the prespeculative state of the machine, 
while 0, l, 2, and 7 might correspond to the 
logical registers after a conditional branch 
is encountered. Once the conditional branch 
is resolved, the checkpoint registers let the 
machine reconstitute its original state if 
the branch prediction was incorrect. This 
reconstitution takes just one cycle. 

The four checkpoint registers allow four 


levels of speculation. Thus, 
the M1 can continue pro¬ 
cessing even when it has 
four unresolved conditional 
branches pending. The only 
caveat about speculative ex¬ 
ecution is that no memory 
writes are allowed to pro¬ 
ceed beyond the write 
buffers that are appended to the two inte¬ 
ger and one floating-point Writeback 
stages. The M l also allows floating-point 
iiistructions to execute speculatively while 
maintaining precise exceptions. 

Floating Paint and More 

Unlike Intel with the Pentium, Cyrix did 
not devote major design or silicon re¬ 
sources to boosting the floating-point per¬ 
formance of Lhe Ml to RISC-like levels. 
Given that Intel's own instruction profiling 
indicates that the average 80x86 business 
applications suite spends less than I per¬ 
cent of its processor cycles executing in 
the FPU, this neglect is understandable 
and defensible from a marketing stand¬ 
point, With 80x86 applications, integer 
performance is everything. The differences 
between the M I FPU and that on a 486 
include a four-instruction queue preced¬ 
ing the FPU, a write buffer that follows it, 
and enhancements to many of the float¬ 
ing-point algorithms. 

Of greater interest are the two caches. 
One is a unified cache that contains both 
instructions and data: the other is the pri¬ 
mary instruction cache. Thus, the unified 
cache is both the primary data cache and 
the secondary instruction cache. 

The instruction cache is 256 bytes long 
and is fully associative, eliminating the 
need for any table lookup to access the 
contents of the cache. In parallel, the 
prefetch address is also sent to the MMU 
so that if prefetch misses in the instruc¬ 
tion cache, it can access the unified cache 
without additional delay. The Ml contains 
special logic that preserves coherency be¬ 
tween the instruction cache and the uni¬ 
fied cache and between both caches and 
the execution pipeline, to handle problems 
introduced by self-modifying code. 

The unified cache, which is expected to 


Standard 80x86 Operations 


Ml Operations 

Instruction Operation 


Instruction Operation 

MOV AX, [mem] Copy contents of [mem] to AX 


MOV AX, | mem] Copy contents of [mem] to R{0) 

ADD AX,BX Add the contents of AX and BX and 

store the result in AX 


ADD AX,BX Add contents of [mem] to R(l) and 

store result in R(2) 
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Pipeline Hazards 

When an instruction stalls in a pipeline, it is held at a particular stage un¬ 
til an earlier instruction completes an action that will eliminate the stall 
condition. Hazards that cause stalls come in three classes: structural 
data, and control. 

Structural hazards occur when the processor doesn’t have enough 
resources to handle a particular combination of instructions. For ex¬ 
ample, on the M U Cyrix has included write buffers between the execution 
Links and the cache, and a separate instruction cache between prefetch and the cache, to 
minimize those instances when simultaneous cache accesses (reads, writes, prefetches, 
Hushes, and fills) overwhelm the two I/O ports the cache possesses. In dealing with struc¬ 
tural hazards, a designer must decide whether die frequency of a particular instruction com¬ 
bination merits the extra transistors that would be required to handle the hazard condition. 

Control hazards can occur when a branch instruction executes. If the branch goes to an 
address that isn’t in the on-chip caches, die execution pipelines will stall for as long as h takes 
for the proper follow-on instructions to be retrieved from off-chip. The most difficult 
branches to deal with are conditional ones, where the branch is taken based on the condi¬ 
tion of a flag or the value of a memory location or register, which usually isn’t calculated 
unti l just before the conditional branch instruction executes* 

In a data hazard, one instruction is dependent on a preceding instruction* For example, 
if the first instruction writes its results to register BX, the second instruction can't read from 
BX until the first finishes the Writeback stage* Because registers are read in Address Cal¬ 
culation 2, this introduces a bubble where the Execute stage is empty for a cycle. This is an 
example of a RAW (read-after-write) dependency; if die second instruction were to read BX 
before the first wrote to it die second instruedon would be using an incorrect value, destroying 
the integrity of the program logic. 

Other data hazards are a WAR (write-after-read) and a WAW (write-after-write). A WAR 
occurs when a follow-on Instruction d ies to write to a register before a preceding one reads 
it. A WAW occurs when a follow-on instruction writes to a register before a preceding one. 



be at least as large as the combined sizes of 
the separate instruction and data caches 
on the Pentium (8 KB each), holds both 
data and instructions. It is four-way set- 
associative and uses a 32-byte line size. 
Being unified, it can dynamically balance 
the changing needs of a program for more 
or less cache memory of each type. Be¬ 
cause it is a physical cache, TLB (transla¬ 
tion look-aside buffer) lookup and, if nec¬ 
essary, address translation takes place 
before cache lookup. On a TLB hit, data 
and instructions are available immediate¬ 
ly to the execution pipelines. A TLB miss 
introduces a minimum three-clock latency. 
On a complete cache miss, of course, the 
processor accesses the external memory 
system to bring the required instructions or 
data into the cache. 

The unified cache has two read-write 
ports, so it can handle two accesses per 
clock. It does so by dual-porting the cache 
tags and TLB and by interleaving the cache 
memory on 16-bit boundaries. This results 
in a 16-level interleave factor—based on 
the 32-byte line size—which divides the 
cache into 16 banks. Thus, as long as two 
simultaneous accesses go to different 
banks, they can proceed in parallel. At 
least some members of the Ml family will 
support the MESI (modified, exclusive, 
shared, invalid) multiprocessing caehe- 
coherenc y protoc o 1, 

The BIU determines the width of the 
MVs connection to the outside world, 
which may differ with different imple¬ 
mentations of the architecture. Internally, 
data buses are 64 bits. On the instruction 
side, the path from the unified cache to 
the instruction cache is 256 bits, while that 
from the instruction cache to the prefetch 
buffer is 128 bits. GPRs and integer write 
buffers are 32 bits, while the floating-point 
stack, queue, and write buffers store 64-bit 
entities. 

Outstanding Questions 

Four questions remain on the M1: Will it 
be compatible? When will it be available? 
How fast will it be? And how much will it 
cost? Bruce Burkhardt, director of strate¬ 
gic marketing for Cyrix, states that the 
architecture has proven compatible with 
80x86 software in simulation testing. He 
feels that the company's experience in pro¬ 
ducing 486-compatible chips—as opposed 
to 486 clones—has given the company the 
experience k needs to implement the M l 
architecture. 

Burkhardt expects that systems based 
on the Ml will be available by the end of 


the year. That would indicate that Cyrix 
expects to sample the chip in the first half 
of 1994 and that die company may already 
have first silicon. Burkhardt declined to 
comment on first silicon or sampling dates. 
Pricing is also up in the air at this time. 

Regarding performance, Cyrix expects 
Lhe Ml to be faster in integer operations 
than the Pentium at comparable clock 
speeds, especially when running unre¬ 
compiled binaries. By way of demonstra¬ 
tion, Cyrix points to the inner loop of the 
sieve benchmark program, which the Pen¬ 
tium processes in 34 dock cycles* The Ml 
architecture processes the same loop in 20 
clock cycles by using data forwarding, reg¬ 
ister renaming, and pipeline optimization to 
significantly reduce the number of pipeline 
stalls. Cyrix is not claiming that the Ml 
will run all integer code 70 percent faster 
than the Pentium but the demonstration 
does identify how the features of the ar¬ 
chitecture can work to keep instructions 
flowing through the pipelines. 

What the demonstration doesn’t answer 
is how well balanced the Ml design is* In 
the Pentium, Intel worked hard on in¬ 
creasing the I/O bandwidth of both the in¬ 


struction and data side of the processor. 
The MI is more focused on the internals of 
the processing pipeline, although, of 
course, Cyrix didn’t neglect I/O bandwidth 
issues. Only testing of a final product in 
a system will tell whether Cyrix has 
achieved that balance of processing and 
I/O bandwidth so necessary to a success¬ 
ful processor design. 

Burkhardt states that the M1 is designed 
for speeds of 100 MHz and above. Such 
speeds are a competitive necessity because 
Intel will have high-speed Pentiums from 
its 0,6- mi cron-device facility available ear¬ 
ly this year. 

The MI is an ambitious project, one that 
Cyrix thinks it can pull off based on 
its experience producing 486-compatible 
processors. While it won’t be possible to 
judge the success of the design until it is in¬ 
corporated into systems, Cyrix deserves 
kudos for pushing the envelope on 80x86 
designs in particular, and on commercial 
microprocessors in general. ■ 


Bob Ryan is a BYTE technical editor. He can 
be reached on the Internet or BIX at b.ryan@ 
bix.com. 
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And this is the power behind it 


Meet the first IbwerPC-based RISC System/ 6000 . 


It’s more than an introduction. Its 
a revolution. The price/performance 
leader of UNIX® systems—IBM’s RISC 
System/6000®—has joined 
forces with the most exciting 
chip ever created—the new 
PowerPC 601™—to create 
the POWERstation™ 250. 

The 250 sets a new standard 
for entry performance—and 
price/performance. For your 
business, it means answers at 
lightning speed, from 
accounting to engi¬ 
neering to application 
development. In fact, 
there are thousands of 
proven Applications for the com¬ 
mercial-strength AIX/6000™ operat¬ 
ing system. We re also delivering the first 


complete DCE for advanced client/ 
server solutions. And we’ve brought 
technologies like multimedia and 
object toolkits to the RISC domain. With 
Wabi™ you’ll run Windows™ 
applications at blinding 
speed. Macintosh programs too. 
And there’s more. Were also 
launching POWER2,™ the 
industry’s most powerful RISC 
technology, in the new 
POWERserver 990—deliver¬ 
ing unprecedented pro¬ 
cessor peformanoe. The 
future will see FbwerPC 
and POWER2 technol¬ 
ogy in everything from 
notebooks to supercomputers. If you’re 
ready for a real change of pace, call 
1800 IBM-6676, ext. 669 today. 



RISC System/6000 


Price SPEC“inl92 Cost/SPECint92 


IBM 2ST 

$9,390 

62.6 

$150 

HP® 715/33 

$9990 

24.7 

$404 

DEC™ 3001- 

$7,920 

45.9 

$173 

IBM 990 

$147,800 

126.0 

$1,173 

HP 160 

$136,530 

82.0 

$1(665 

DEC 4000*10 

$131,728 

946 

$1392 


Power for a new age. 
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✓ Early Adopters: 87% of whom are first to learn 
about and adopt new products and technologies. 

✓ Influential: The average BYTE Reader influences 
the purchase decisions of 107 others. 
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Putting Technology to Work 
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State of the Art 


RISC Grows Up 

As RISC moves to the mainstream, vendors are broadening their offerings to appeal to various users 

BOB RYAN AND TOM THOMPSON 



E ver since Sun Microsystems popu¬ 
larized RISC workstations in the 
mid-1980s, the goal of RISC chip design¬ 
ers has been unvarying—better perfor¬ 
mance. Having the most powerful chip on 
the market meant more than bragging 
rights; it meant sales. Portable operating 
systems and the explosive growth of the 
workstation market meant that many peo¬ 
ple bought workstations based on perfor¬ 
mance alone. 

Today, the possibility of RISC making 
inroads into the desktop computing market 
has blunted the hell-bent pursuit of per¬ 
formance. Suddenly, price/performance, 
features, and ease of integration have as¬ 
sumed greater importance as companies 
such as DEC, Sun Microsystems, IBM, 
Motorola, and Mips go head to head with 
the Intel 80x86 juggernaut. Raw perfor¬ 
mance will get you only so far if it prices 
you out of 95 percent of the market. 

The possibilities of RISC on the desktop 
has had a direct effect on RISC design. 
RISC designers arc beginning to broaden 
their product offerings. Ill is trend toward 
product-line diversification has manifest 
itself in a number of new chips from RISC 
vendors. 

Alpha Attacks System Costs 

In 1992, DEC entered the RISC market in 
a big way, with the Alpha, a 64-bit RISC 
architecture that the company claims will 
carry it well into the next century. Alpha 
hit the scene with a splash. At introduc¬ 
tion, it was the world’s most powerful mi¬ 
croprocessor, and it remains the world’s 
fastest single-chip microprocessor. Of¬ 
fered at 133,150, and 200 MHz, the DEC- 
chip 21064 is ideal for high-end worksta¬ 
tions and multiprocessing servers. (Alpha 
should retake the world’s fastest bar-none 
crown from the IBM Power2 later this year 
with the release of the DECchip 21064A, 
a 275-MHz implementation of the Alpha 
architecture.) continued 
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I ntegrating an Alpha core with both memory and PCI controllers yields it powerful chip that is 
easy and inexpensive to integrate into a system. Despite its added functionality, the DECehip 2 S066 
requires 144 fewer pins than the 21064, 


Last year, DEC introduced the first 
variant of the Alpha architecture. Dubbed 
the DECehip 21066, the chip is designed to 
be the centerpiece of DEC’S RISC PC 
strategy. It will be used in systems that 
run Windows NT and thus compete di¬ 
rectly with Intel’s high-end 486 and Pen¬ 
tium processors. 

To compete with the high-end 80x86 
machines, you need more than an inex¬ 
pensive chip; you need an inexpensive 
system. The 21066 is designed with sys¬ 
tem costs in mind. It uses the 21064 core, 
so it is fast. It includes a memory inter- 
face—to SRAM (static RAM), DRAM, 
and VRAM (video RAM)“On the chip 
and a PCI (Peripheral Component Inter¬ 
connect.) controller; therefore, it has most 
of the logic a systems designer requires 
to implement a complete system. This is 
important since unlike the 80x86 ma¬ 
chines, a huge support-chip industry 
doesn't exist around the Alpha architecture 
or any other RISC architecture. 


In a further attempt to keep system costs 
down, Lhe 21066's memory interface is 
64 bits wide, which is half the width of 
the external memory bus of the 21064. 
Even though this narrower bus has a neg¬ 
ative impact on performance, it makes it 
simpler to design a system around the 
21066. 

The 21066 is manufactured using 
DEC T s 0.68-micron, three-layer-metal 
CMOS technology. The chip’s size is 209 
mm\ and it operates internally at 3,3 V. 
although it can connect seamlessly to 
5-V peripherals. Initially clocked at 166 
MHz, the chip will dissipate over 20 watts 
of power, making it unsuitable for note¬ 
book implementations. The 21066 is priced 
at $424 each in quantities of 1000. 

Based on simulations, DEC expects 
about 70 SPECint92 and 105 SPECfp92 
performance from the 21066, which is a 
bit higher than the Pentium’s 66-MHz in¬ 
teger performance (64.5) and nearly twice 
its floating-point performance. With a high 


degree of integration that will result in 
lower system cost, the 21066 will find its 
way into many NT servers and high-end 
desktops. 

Integration, SPARC Style 

Another company aiming to keep system 
costs down is Sun Microsystems, which, in 
conjunction with Fujitsu, has developed 
the MicroSparc II, a follow-on to the orig¬ 
inal MicroSpare I architecture. The Mi- 
croSparc II is an implementation of version 
8 of the SPARC architecture. As such, it is 
compatible with the thousands of applica¬ 
tions available for SPARC systems. 

The MicroSparc II is the low end of an 
expanding SPARC product line. It is de¬ 
signed for low-cost implementations, both 
desktop and portable. Above MicroSparc 
comes SuperSparc, a superscalar SPARC 
implementation built by Texas Instruments 
for desktop systems. At the top of the line. 
Sun lias recently announced UltraSpare, 
a 64-bit implementation of SPARC that 
Sun hopes will help the company regain 
some of the technical and performance 
luster it has lost in recent years to DEC 
and Mips. Like SuperSparc and the origi¬ 
nal MicroSparc, UltraS pare is being de¬ 
veloped in conjunction with Texas Instru¬ 
ments. 

As with the 21066, die MicroSparc II 
uses a high level of integration on the 
processor. In addition to the CPU core, it 
includes a DRAM controller, a graphics 
system interface, and an SRus controller. 
The primary distinction between the Mi¬ 
cros pare II and the 21066 is in the choice 
of I/O bus. DEC chose PCI, because it 
wants to make inroads into industiy-stan¬ 
dard desktops: PCI is establishing itself as 
a high-end standard, and it can be bridged 
to ISA. Sun chose SB us, which is found in 
SPARC systems from several manufac¬ 
turers. 

Sun is more interested in expanding its 
Solaris-based business than in joining the 
Windows NT bandwagon. The company 
is supporting Intergraph's efforts to port 
NT to SPARC, but it has announced no 
intention of offering NT on its own ma¬ 
chines. 

The MicroSparc II is built with Fujit¬ 
su's 0.5-micron, three-level-metal CMOS 
technology. It is a fully static design that 
operates at 3.3 V internally, and, like the 
21066, it can interface to 5-V peripherals. 
It is designed to operate between 50 and 
125 MHz. It is a large chip, packing 2.3- 
million transistors onto a die that measures 
233 mm 2 . 
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The MicroSparc II is a single-issue 
CPU, with instructions executing in either 
the integer or floating-point pipelines. To 
help keep floating-point instructions from 
blocking the integer pipeline, the FPU con¬ 
tains a three-entry instruction queue. The 
FPU is IEEE 754-compliant and can exe¬ 
cute floating-point multiply instructions 
in parallel with other floating-point in¬ 
structions. The integer pipeline consists 
of five stages and is preceded by a four- 
entry prefetch buffer. 

Besides the integrated memory and bus 
controllers, the biggest difference between 
the MicroSparc I and II is the size of their 
respective caches. The MicroSparc I has a 
4-KB instruction cache and a 2-KB data 
cache, where the MicroSparc II has a 16- 
KB instruction cache and an 8-KB data 
cache. Unlike most other new RISC chips, 
the caches are virtually addressed, mean¬ 
ing that lookup occurs using the virtual 
address, not the physical address generat¬ 
ed by the MMU (memory management 
unit). In other words, the MMU is down¬ 
stream from the caches. 

This method eliminates any latency the 
MMU introduces before cache lookup, but 
it does require special logic to handle co¬ 
herency problems when two or more vir¬ 
tual addresses map to the same physical 
address. In fact, this arrangement is a 
holdover from when the SPARC architec¬ 
ture was implemented on several chips. 
Then, the penalty for going off-chip to ac¬ 
cess the MMU was too high to implement 
physical caches (where cache lookup oc¬ 
curs after address translation). 

In addition to using a 3,3-V power sup¬ 
ply, the MicroSparc II is fully static. It 
also uses power management to conserve 
power. It can cut power to the caches by 75 
percent when they are not being accessed, 
and in standby mode, it can stop the clock 
to all logic blocks. At 85 MHz, it is ex¬ 
pected to consume about 5 W. 

Sun expects the MicroSparc II to pow¬ 
er both low-cost, high-volume desktop sys¬ 
tems and SPARC portable systems. With 
the highest degree of integration yet seen 
in a SPARC processor, the MicroSparc II 
should significantly reduce costs to sys¬ 
tem vendors, while making it easier for 
them to design a system. The chip will sell 
for less than $500 each in quantity. 

Portable PowerPC 

At the Microprocessor Forum last fall, 
IBM and Motorola announced that they 
had produced first silicon of the Power¬ 
PC 603, the second member of the Pow¬ 


erPC family. The goal of the PowerPC 603 
is to provide high performance while con¬ 
suming little power, making it ideal for 
notebook computer designs. 

The 603 uses 3,3-V, 0,5-micron, four- 
leve 1-metal static CMOS technology to 
pack 1.6-million transistors onto a die 
that’s 85.1 mm-. By contrast, the Power¬ 
PC 601 uses 3,6-V, 0.6-micron static 
CMOS technology to place 2.8-million 
transistors onto a die that's 132 mm 1 . Like 
the 601, the 603 implements a 32-bit ver¬ 
sion of the 64-bit PowerPC architecture, 
with a 32-bit address bus and a 32- or 64- 
bit data bus. The 603 uses the same su¬ 
perscalar design with a three-instruction 
dispatch. 

However, the 603 differs from the 601 
in a number of areas. First, the 603 uses a 
Harvard architecture: It has two separate 
8-KB caches, one for instructions and one 
for data. Each cache has its own MMU. 
Both caches are two-way set-associative 
and use a least recently used algorithm. 


Next, the 603 has five independent ex¬ 
ecution units. As with the 601, the 603 has 
a BPU (branch-prediction unit), IU (inte¬ 
ger unit), and FPU, However, the 603 fea¬ 
tures a new load/store unit and an SRU 
(system-register unit) that is used to im¬ 
plement dynamic power management. The 
load/store unit handles data transfers be¬ 
tween the data cache and the GPRs (gen¬ 
eral-purpose registers) and FPRs (float¬ 
ing-point registers). The SRU executes 
special-purpose-register and condition- 
register instructions. 

The 603 will be available as 66- and 80- 
MHz parts. Maximum power consump¬ 
tion should be only 3 W at 80 MHz. A 
variety of power-saving techniques incor¬ 
porated in the design should actually en¬ 
able typical power consumption to hover 
around I to 1,5 W, This compares well 
with popular notebook CPUs such as the 
Intel 486DX/33, which can dissipate up 
to 3.2 W. The power-saving techniques 
used include a PLL (phase-locked loop) 


MicroSparc tl 

Contains four-entry 
prefetch buffer and five-stage 
integer pipeline 


Three-entry 
instruction 
queue keeps IU 
from blocking 


16-KB, direct-mapped 
virtual cache 


Provides 
connection to 
SBus peripheral 



32 32-bit 
entries, with 
three read and 
one write port 

Register file 
organizes 136 
registers into 
eight windows: 
supports three 
reads and 
one write 
simultaneously 


Controls DRAM and 
graphics subsystem 


S-KB i direct-mapped 
virtual cache 


Can buffer four writes 
to external memory 


Hie MicroSparc II brings SPARC integration to new levels . With four times the cache memory of 
the original MicroSparc, if promises to at least double its performance. 
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RISC COMPARISON 

With prices below $500, these RISC chips can compete head-on with the top end of the 80x86 line. 



NUMBER Of 

TRANSISTORS 

MAXIMUM POWER 
DISSIPATION 

PRICE 

(PAN TUT 1000) 

SIZE 

IN HIM 2 

SPECINTSZ 

SPECFP92 

OPERATING VOLTAGE 

DEGchip21066 

1.75 million 

20+W (166 MHz) 

$424 

209 

70 ! (166 MHz) 

1D5 1 (166 MHz) 

3.3 (5-V peripherals) 

PowerPC 603 

1,6 million 

3 W (80 MHz) 

N/A 

85 

75’ (80 MHz) 

85 (80 MHz) 

3.3 (5-V peripherals) 

MicroSparc II 

2.3 million 

5W (85 MHz) 

$500 

233 

57.2 (85 MHz) 

49.5 (85 MHz) 

3.3 (5-V peripherals) 

Mips/NEC R42O0 

1.3 million 

2 W (40/80 MHz) 

$75 [8000 yen) 

81 

55’ (40/80 MHz) 

3G 1 (40/80 MHz) 

3.3 


'Based on simulations Hf A = not available. 


dock multiplier circuit. The PLL allows 
the processor to run at frequencies higher 
than the system clock, using a multiplier of 
lx, 2x, 3x, and 4x, The PLL also enables 
the 603 to operate properly when slower 
system clock speeds (e,g„ 33 and 50 MHz) 
are used to reduce the processor's power 
consumption. 

Because the 603 uses static logic, the 
contents of the registers and caches are 
preserved when the processor kicks into 
low-power modes. The 603 provides three 


software-controllable power-saving modes: 
doze, nap, and sleep. The doze mode 
switches off most of the processor, except 
for the external bus-snooping logic. The 
bus interface processes external snoops 
and maintains coherency of the internal 
caches. The time-base register continues to 
operate. The PLL is also powered so that it 
remains locked to the system clock and 
can bring the processor into the full-pow¬ 
ered mode in only a few clock cycles. 

The nap mode disables the bus snoop¬ 


ing, so cache coherency is not maintained. 
The PLL and time-base register are still 
active. Return to a full-power active state 
takes several clock cycles. In the sleep 
mode, the time-based register is switched 
off, leaving no internal units operating. 
External logic can disable the PLL for fur¬ 
ther power savings. This mode consumes 
minimum power, but it takes a number of 
dock cycles for the PLL to resynchronize 
before the processor can be placed into 
full power mode. 

The 603 also uses dynamic power man¬ 
agement techniques to reduce power con¬ 
sumption. Dynamic power management 
works by switching off the clock to cer¬ 
tain processor subsystems when they are 
idle. The dispatch logic monitors the in¬ 
struction stream, and if a certain subsys¬ 
tem—say the FPU—is idle and no float¬ 
ing-point instructions are forthcoming, the 
dispatch logic has the FPU clock disabled. 
Conversely, if the dispatch logic delects 
an incoming floating-point instruction, it 
can enable the FPU clock before issuing 
the instruction to it. This also explains the 
two additional execution units: Both the 
LSU and SRU can be disabled as neces¬ 
sary to save power. 

Either cache can be switched off if it is 
inactive. For example, the 603 might be 
constantly fetching instructions but no data, 
so the data cache would be powered down. 
The dual-cache design also requires small¬ 
er on-chip buffers and eliminates the arbi¬ 
tration logic required for the 60 Vs unified 
cache. 

Also, the cache protocol has been re¬ 
duced from four states (i.e., modified, ex¬ 
clusive, shared, and invalid) to three states 
(i.e., modified, exclusive, and invalid). 
The cache protocol is compatible with the 
four-state protocol. It was anticipated that 
the 603 would be used for stand-alone de¬ 
signs, so the sharing state was removed. 
These changes to the overall cache design 
use fewer transistors, which also translates 
into power savings. 

Preliminary SPECmarks (obtained from 
simulations) indicate that a 66-MHz 603 


PowerPC 603 


Special system 
registers 
enable 

dynamic power 
management 


Handles 
movement of 
data between 
the register 
files and the 
data cache 


8-KB, two-way set- 
associative 


Can issue three 
instructions 
per clock 



Split 

Instruction 
and data 
buses are a 
departure 
from the 
601’s unified 
architecture 


IU 

4^^ 

Load/ 
store 
* unit 


FPU 

GPR 



FPR 



The PowerPC 603 introduces a Harvard architecture and dynamic power management to the 
PowerPC line , Expected to dissipate 2 to 3 W at 80 MHz, it is ideal for notebooks and energy- 
efficient desktop systems. 
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Don’t get the wrong impression 



Claude Monet, Grainslacks (End of Summer), 1891. Arthur M. Wood in memory of Pauline Palmer Wood, photograph ©1993 The Art Institute of Chicago 


Trying to find the facts about all of the different copy 
protection locks on the market can be as confusing as 
finding a needle in a haystack. 

You may think all copy protection systems are the 
same, but the fact is that the Hardiock™ system is 
outstanding in its field. 

Hardiock works better than the others in securing your 
applications against unauthorized use because it is the 
only lock that uses a programmable algorithm, far more 
complex to decode than simply reading the contents of 
a memory chip, Hardiock also features selectable anti¬ 
debugging and reverse engineering protection as well 
as protection against hardware emulators, which no 
other lock has. 


Security. Quality. Technology. 
Hardiock is state of the art. 


Call us to find out 
more about how 
Hardiock can provide 
your masterpiece with 
the security it deserves. 


1 - 800 - 562-2643 



SERVING THE SOFTWARE INDUSTRY SINCE 1979 
Software Protection • Data Security 

Rhone 708-808-0300 • Fax 708-808-0313 



For DOS, Windows, Windows NT, OS/2, Unix, Xenix Single User, NeWork, CD-ROM Applications and More 


For a distributor In Europe contact FAST Electronic GmbH, Tel: 49-89-53 98 00-20 Fax: 49-89-53 98 00-40-In Brazil contact HT-MACH, Tel: 55-21-257-0314 
Fax: 55-21 -235-6808-In Chile contact Datasoft S.A., Tel: 562-246-7443 Fax: 562-208-0591 ■ In Peru contact V.C.H.I., Tel: 51-14-440537 Fax: 51-14-475984 

For International information circle 82, For Domestic Information circle 83 on Inquiry Card. 



















Intelligent innovations 
for software protection 


State of the Art 


Count on 

C-GuarD! 




Reduce costs, 
optimize profits: 

With a completely 
new copy protection 
technology. 

• Easy to operate. 

• Program installation 
with C-GuaaD. 

• Continue working 
without dongle. 

• No unauthorized copies. 

• Ideal for laptops. 

• bulk discounts: 

C-Guard when ordering 1000 : US S 12 
OGuarD when ordering 100 : US $ 15 


Since 1985 over 1600 customers 
(as SIEMENS, AEG, IVEC0) rely 
on our software protection 
products. M 

AMRX 

X DATENTECHNIK 

DATENSCHUTZ GmbH 



Vohburger StroBe 68 

D-85104 Wackerstein 

Tel, ++ 49-8403-1555 

Fax ++ 49-8403-1500 

E-Mail: T0Q273.171® CompuServe, com 


Currently looking for 
international distributors 
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Mips/NEC R4200 


includes 16-KB, direct-mapped 



The R4200 integrates a complete RISC pipeline and 24-KB cache on a die 82 mm\ Its low power 
consumption and high performance make it ideal for notebook systems. 


should post 60 SPECint92 and 70 SPEC- 
fp92. That compares favorably to a 66- 
MHz 60Ts performance of 60.6 SPEC- 
im92 and 72.2 SPECfp92, as obtained on 
the RS/6000 Model 250. The 603’s com¬ 
parable RISC performance, combined with 
its modest power consumption, makes it 
ideally suited to become the heart of fu¬ 
ture notebook computers. 

The 603 will be manufactured at IBM's 
microelectronics facility in Burlington, 
Vermont, and Motorola's MOS-11 facili¬ 
ty in Austin, Texas. Pricing was not avail¬ 
able at this writing. 

SGI Gets Small 

Like DEC, Silicon Graphics is trying to 
ride into the desktop market on the back of 
Windows NT and is aiming to reduce sys¬ 
tem costs so that systems using the 64-bit 
Mips III architecture can offer a signifi¬ 
cant price/performance advantage over in¬ 
dustry-standard 80x86 systems. Unlike 
DEC, however, the latest Mips design does 
not aim to integrate a lot of system logic on 
the microprocessor; instead, it goes for 
straightforward price reduction w r hile 
maintaining RISC performance levels. 

The R4200 is the result; a small (just 
81 mm 2 ), powerful (estimated 55 SPEC- 


int92), and inexpensive processor that can 
offer a significant price/performance ad¬ 
vantage over any 80x86 chip. NEC, which 
has a one-year exclusive license to pro¬ 
duce the chip, estimates that the R4200 
will sell for 8000 yen—well under $100 at 
current exchange rates. 

Unlike most RISC processors, the 
R4200 is neither superscalar nor super¬ 
pipelined. It uses a fairly standard five- 
stage pipeline as opposed to the eight-stage 
superpipeline used in the other members of 
the R4xOG family. In addition, it combines 
its integer and floating-point pipeline into 
a single unit, creating a pipeline that can 
perform both types of operations. 

Combining the two units into one de¬ 
grades performance—floating-point per¬ 
formance is estimated at 30 SPECfp92—- 
but saves a huge number of transistors. 
Another savings comes from reducing the 
number of TLB (translation look-aside 
buffer) entries in the MMU from 48 to 
32. This might not seem like much com¬ 
pared to combining the fixed- and float¬ 
ing-point pathways, but considering that 
the TLB is fully associative, it is signifi¬ 
cant, Like other R4xQQ processors, the 
R4200 retains a separate two-entry in¬ 
struction TLB so that most simultaneous 
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Aiuto 

Segitseg 

Help 

Hilfe 

Aguda 

WiXT 

Aide 

Towa Chusego 


When it canes to help for your computer; 
there’s just one word you have to know. 


CompuServe* Because on CompuServe you can be in With everything from extensive global communications 

direct touch with many of the hardware manufacturers abilities to help keep you in touch, to vast research 


and software publishers them¬ 
selves. Not to mention a world¬ 
wide network of people like 
yourself w ho have already 
encountered — and solved — 
the very same problems you have 
now. You’ 11 get answers that are 
fast and accurate, so no problem 
will be a problem for long* 

And that’s just the tip of 
the iceberg. CompuServe is a 


COUNTRY 

TOLL-FREE 

DIRECT 

FAX 

Jvgenm 


(+54) (1)345-3871 

(+54) (1)345-0625 

Austria 

008-025-240 

(+61) (2) 4104260 

(+611 (2)410-4223 

Chile 


(+56) (2) 696-8807 

(+56) (2)696-1474 

German? 

013037 32 

(+49)1+89)66550-111 

(+49) (+89) 66 55 0-255 

Hong Kong 


(+652)867-0118 

(+852) 8774523 

Hungary 


(+36) (1)156-5366 

(+360(1)155-9296 

israd 


(+972) (3) 290466 

(+972) (3) 200419 

Japan 

0120-22-1200 

(+61) (3) 5471-5806 

(+81) (3) 5471-5890 

Korea 

080-022-7400 

(+621(2)411-1327 

(+62) (3) 411-1555 

New Zealand 

0600-446-113 

(+61) (2) 4104260 

(+61) (2) 4104223 

Switzerland 

15531 79 

(+40) (89) 66-554M11 

(+41)(B4)55-M-92 

Taiwan 

OBQ-251-OQ9 

(+686) (2) 651-6899 

(+880(2)651-1801 

(Mad Kingdom 

0800 289 378 

(+44) (272) 760680 

(+44) (272)252210 

Venezuela 


(+58) (2) 703-2984 

(+58) (2) 793-1962 

Bsewhere 


(+1)614-529-1349 

(+1)614-529-1610 


resources to help keep you 
m business — all at your 
service, 24 hours a day, seven 
days a week. 

For more information 
on how much CompuServe 
can do for you, just call one 
of the phone numbers listed 
here. And let us give you an 
example of just how helpful 
we can be. 


vast, worldwide information resource that can help to 
make your life infinitely easier in many other ways, too. 


Cfi CompuServe 


Circle 70 on Inquiry Card. 
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State of the Art 


Can the most 
powerful 
and reliable 
math software 
really be the 
easiest to use? 


Macsysm® 

A quarter century of software 
development is hard to beat. 

$ 349 * 

Call 1 - 800 -macsyma fora 
free demo disk. 


Engineers and scientists who use 
Macsyma consistently describe it as 
more powerful and more reliable 
than any other mathematics 
software. Reviewers agree that 
Macsyma r s on-line help system is 
the best in the field. IEEE Spectrum 
calls Macsyma "a national treasure” 
and says: "Users with heavy 
mathematics needs should insist on 
Macsyma." 



And, the most recent PC Macsyma 
runs fully three times as fast as 
earlier ones on PC Magazine's 1992 
benchmark tests. 


• PC version in US and Canada. Ataiksmic & quantity diwsoum* available Macsyma is u registered trademark of Macsyma Inc. 

Macsyma Uic. td: 617-646-4550 l -SOCknacsymo 

20 Academy Slrecl fax: 617-646-3161 1-S0G-622-7962 

Arlington MA 021 74-6436 / USA. 


A Message To 
Our Subscribers 


F rom time to time we make the BYTE subscriber list 
available to other companies who wish to send our subscribers 
material about their products. We take great care to screen 
these companies, choosing only those who are reputable, and whose 
products, services or information we feel would be of interest to you. 
Direct mail is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of our mailing 
list, and look forward to finding information of interest to them in the 
mail. Used are our subscribers' names and addresses only (no other 
information we may have is ever given). 


While we believe the distribution of this information is of benefit to 
our subscribers, we firmly respect the wishes of any subscriber who 
does not want to receive such promotional literature. Should you 
wish to restrict the use of your name, simply send your request to the 
following address. 


BYTE 


Magazine 
Attn: Subscriber Service 
P.O. Box 555, Hightstown, NJ 08520 



data and instruction accesses don't result 
in one access being blocked while the oth¬ 
er makes use of the MMU. 

Another factor in reducing the size— 
and thus the cost—of the R4200 is the 
manufacturing process used to make it. 
NEC uses a 0.6-micron, three-layer-metal 
CMOS technology to produce the R4200. 
The chip operates at 3,3 V, and, unlike the 
21066, requires 3.3-V peripherals. In ad¬ 
dition, it incorporates a number of power 
management techniques. It can power 
down unused functional blocks and pre¬ 
vent switching in unused execution units. 
The chip isn't a static design, however, so 
you must save the state of the processor 
before powering down completely. NEC 
expects die chip to draw about 1.5 W, mak¬ 
ing it ideal for notebook and portable ap¬ 
plications. 

The R4200 stacks up quite well against 
both the Pentium and the high-end 486s. It 
provides 80 percent of the Pentium's inte¬ 
ger performance at about 10 percent of Lhc 
price. It betters the integer performance 
of the 486DX2, at 20 percent to 25 per¬ 
cent of the price. As an economical plat¬ 
form for NT, the R4200 will be hard to 
beat. 

Coming of Age 

The chips previously described make one 
thing perfectly clear: RISC is no longer a 
fringe technology. All the major RISC 
vendors offer a range of solutions with dif¬ 
ferent features, performance levels, and 
prices. True, some architectures have only 
a couple of representatives, but in these 
cases—Alpha and PowerPC especially— 
the vendors are committed to providing 
an ever-growing choice of CPUs, 

Vendors are also offering embedded so¬ 
lutions based on desktop CPUs. IBM has 
announced a family of embedded proces¬ 
sors based on the PowerPC—4he PowerPC 
400 series—and Motorola is expected to 
do the same shortly. DEC sells an embed¬ 
ded version of the 21066 called the 21068, 
Embedded processor sales help amelio¬ 
rate the design costs of desktop CPUs, let¬ 
ting companies like DEC and IBM com¬ 
pete more effectively with Intel. These 
developments are necessary if RISC is to 
garner a significant share of the desktop 
computing market, ■ 


Bob Ryan is a BYTE technical editor. You can 
contact him on the Internet or BIX at b. ryan @ 
bix.com. Tom Thompson is a BYTE senior techni¬ 
cal editor\ You can contact him on the Internet or 
BIX at tom_thompson@bix.com. 
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Mathematica 


POWERFUL CALCULATI 

Effective Communication. 


The Mathematica Notebook 


Add introductions, explanations, 
and conclusions to your compu - 
rations fust as you would with a 
word processor. 


Cut, paste, or edit your calculations 
or formulas at any time and your 
answers, plots, and graphics will be 
re-calculated or re-graphed right in 
the notebook. 


Solve problems with custom solu¬ 
tions that you create using Mathe- 
maliea's high-level programming 
language. 


lor Microsoft Windows 

far NEXTSTEP 
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You can exchange your notebooks with 
co-workers even if they use another type 
of computer, because Mathematica note¬ 
books are compatible across multiple 
platforms. 

Use notebook cells to organize your 
document into sections. Youcancol- 
~ lapse and re-open cells to control what 
sections you want to see on the screen 
as you work * 


1 
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Create full-color 3D graphics and 
animation from functions and lists 
of data. You can easily import 
graphics into your notebook or export 
Mathematica graphics in PostScript 
and other standard graphics formats. 


You've done the work, now it's time 
to let everyone know. Colleagues, 
your manager, the department head, 
your own students—they all need to 
understand what you've put together. 

Mathematica already brings 
today's most powerful tech¬ 
nical computing system to 
your desktop. But beyond 
that, the Mathematica note¬ 
book enables you to com¬ 
municate quickly and clear¬ 
ly, either electronically or 
ou paper. As you work 
in Mathematica you auto¬ 
matically create your own notebook— 
an electronic Mathematica document. 



Live computations, plots, animated 
graphics, and text that yon assemble 
in this notebook are then easily orga¬ 
nized in an outline format for an im¬ 
pressive technical report, a personal 
record of your work, class courseware, 
or even book publish¬ 
ing. When your work 
is done, simply print it 
out, send it over the net¬ 
work, or present your note- 
book directly from your 
computer. 

Print your report directly from your 
electronic notebook, controlling font 
styles, font sizes, and line spacing as 
you wish. 


Use Mathematica to get work done 
faster and Mathematica notebooks to 
make a professional impression with 
your results. Nothing could communi¬ 
cate your ideas more convincingly. 

For the latest information, call: 

1-800-441-MATH 

IU.S., Canada I 



Wolfram Research 

Wollram Research, Inc. 

0-217-398 0700; fee +1 -217-3980747; email: infb@wri.OTm 

For European inquiries: 

Wollram Research Europe Ltd 

+44H0J993-B8340O. fas ^QlfflMKBQO: email: Inb-euro^wc.mm 


01993WcirqmR kwtIiIt frtuhpnglraif gngifagin)iQdenivttf AvHnmRnmirrJi,I t Mrfrnwtas- 1 !ntf umothM withMrnlnnalimton;.Martin™ I it.TFHrvtlnsiCTnh he ihiitilhTflcft. h; Matterpvlrl iiipihs riNttHnWiiRInatnmsfcsnf IhfjtpnjfhrrFi 


For Macintosh Information circle 123, For IBM/Compatible information circle ±24 T For UNIX information circle 125 on Inquiry Card. 




















































No Doubt 

YOU're 

the 

Expert! 



BYTE READERS 

. .’r; : ' ' jfeu >, . : j 

are considered experts 
in today's complex computer environment. 
When you need to make decisions, 


if 


in 




BYTE editorial is there to 
give information on current products 
and emerging technologies. 


▲ 

And when you order products, 
BYTE advertisers are ready 
to answer your every need. 
Use the convenient 
toll-free numbers in this issue, 
and remember to say: 


▲ 













[State of the Art 


IntelA^LSI Join the PDA Fray 


A new PDA chip set from Intel and VLSI brings the 80x86 architecture to PDAs 

PAULSTATT 



N o matter which way you slice it, 
CPUs designed for desktop com¬ 
puters don't work in small, hand-held de¬ 
vices. They are too big and pow r er hun¬ 
gry, require too many support chips, and in 
some cases, are not powerful enough for 
tasks such as handwriting and, eventually, 
speech recognition, PDAs (personal digi¬ 
tal assistants) need highly integrated de¬ 
signs that make the most of the chip reai 
estate. 

The first generation of such chips ex¬ 
ists in devices such as the Apple Newton 
MessagePad (the ARM610) and the Eo 
Personal Communicator (the Hobbit 
92010), Intel, which makes most of the 
CPUs found in the world's desktops, 
stayed on the sidelines as the first wave 
of PDAs hit the market. However, with 
partner VLSI, long a maker of AT-class 
chip sets, Intel hopes to make up lost 
ground with its Polar chip set. 

Computer on a Chip 

Microprocessors are the heart of every 
personal computer, but only the heart, A 
PC—be it a notebook, desktop machine, 
or network server—requires numerous 
other chips to handle I/O, access SRAM 
{static RAM), DRAM, and VRAM (video 
RAM), and provide the glue logic that 
connects these subsystems to the CPU, In 
addition to the CPU, a typical desktop 486 
system includes an AT-class chip set that 
controls memory access and interfaces 
with an ISA expansion bus; a secondary 
cache controller to buffer access to main 
memory; and a video controller, perhaps 
on a separate local bus. 

The Polar chip set from VLSI and Intel 
provides these or comparable functions 
on two chips. To build a working machine, 
you need little more than a power supply 
and some DRAM. The Polar chip set is 
the basis of w T hat Intel and VLSI call a 
mobile companion computer. Mobile com¬ 
panion is the Intel/VLSI name for a PDA, 
It reflects the company's efforts to enable 
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Intel/VLSI Join the PDA Fray 


Polar Powers PDAs 


The Intel 32-bit static CPU 
core Operates at 33- MHz 
and 3.3 V, It's based on the 
Intel 386SL 


The nonvolatile memory controller can 
mix flash HAM, ROM r and SHAM as 
needed. It offers fast access to the local 
bus and can store operating system or 
application code. 



The local-bus subsystem 
features an integrated 2-KB 
cache and write buffer. 


Intel 

32-bit CPU 


The hardware graphics 
accelerator speeds the 
drawing of graphics 
primitives and performs 
procedures such as BitBIt. 
pattern fill, and expand. 


Local-bus 

subsystem 


HGA 




PMU 


The power management 
unit can selectively turn 
peripherals on or off and 
allocate power intelligently 
to them 


Nonvolatile 
memory controller 


Mobile 


companion 

bus 


ML bus 


DRAM 
controller 
-- 


LCD 

interface 


T 




JllSIlillil 

.mi Him 
liimmi 




The DRAM controller supports 
RAM access by the CPU, graphics 
accelerator, and video display, 
and it offers burst support for 
video FIFO (first-in/first-out). 



The I PC interfaces directly 
to an LCD panel. The panel 
can have a resolution of 640 
by 460 pixels with 16 gray 
shades. 


The Polar chip set is a highly integrated solution that offers just about ait the functionality you need in a PDA system. 


portable devices that are extensions of your 
desktop environment. You can expect ma¬ 
chines based on the Polar architecture to be 
called mobile companion computers. 

The IRC 

At the core of the Polar chip set is the In¬ 
tegrated Processor Controller, or FPC. Des¬ 
ignated VLSI part number VI86C300, it 
is a 32-bit processor architecture with sup¬ 
port logic packaged in a 176-pin TQFP 
(thin quad flat package). Among the sup¬ 
port functions it integrates are memory 
management, video control, and power 
management. The processor core of the 
new chip is a fully static Intel 32-bit CPU 
based on the Intel 386, 

One of the key differences between the 
1PC and the 386 is that the former includes 
a cache controller with an integrated 2- 
KB cache and a tag RAM, This cache is 
unified, holding both instructions and data. 


and write-through. While the cache is too 
small to put the performance of the IPC 
on a par with 386 desktop systems that use 
external caches, it does provide a perfor¬ 
mance boost of cacheless 386 systems and 
helps reduce contention for main memory 
between the processor and the graphics 
subsystem. The IPC reduces this con¬ 
tention further by using a four-entry write 
buffer between the cache and DRAM. 

One thing to note about the IPC is that 
DOS-based 386 programs cannot run on 
the new chip. Intel states, however, that 
the IPC’s design should make it relatively 
easy for programmers familiar w r ith the 
80x86 architecture to write software for 
mobile companion computers. 

In addition to the CPU core, the IPC 
handles both volatile and nonvolatile mem¬ 
ory, the latter w ithout discrimination. There 
are three types of nonvolatile memory: (1) 
flash memory, which can be likened to a 


RAM disk that stays on when the machine 
is turned off, (2) ROM, and (3) SRAM. 
All three types can be used interchange¬ 
ably; an application never needs to know 
where it gets its bits from. 

The large array, non volatile-memory 
interface is tuned for high-performance 
XIP (execute-in-place) code, as well as 
for data storage. This means that you can 
turn off a PDA using the Polar chip set at 
any time and return to the same screen 
when you switch it back on. Separate pro¬ 
grammability of each of four banks allows 
mixing of flash, ROM, and SRAM device 
types. Additional signals are provided for 
programming control and power manage¬ 
ment of advanced flash-memory devices 
that do not require power to maintain data 
in memory. 

The page-mode DRAM controller sup¬ 
ports different chip configurations—256 
KB by 16 bits, 512 KB by 8 bits, I MB 
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WR 


I 

PCMCIA 




etc 


iJ 



ML bus 


The interconnect 
bus is multiplexed, 
offering high 
speed coupled 
with a low pin 
count. 





The Polar chip set uses a 
separate ELC to support two 
PCMCIA 2.0 cards. The ELC is 
fully buffered and supports hot 
and cold insertions. 


Keyboard 

interface 


The 16C55Q 
UART digitizer 
interface supports 
a separate inking 
plane on an LCD. 


The MPC offers a 
serial interface, an 
HP-compatible 
115-baud infrared 
interface, a 10-bit 
FIFO audio in 
and out, and a 
keyboard interface. 


The dual 82C59 interrupt controllers and 
its 148618-compatible real-time clock are 
both tightly integrated with the I PC’s 
power management unit. 


M P C 


by 4 bits, 4 MB by 4 bits, 1 MB by 16 bits, 
and 2 MB by 8 bits—and both symmetric 
and asymmetrically addressed DRAMs. 
Because the DRAM on a mobile compan¬ 
ion computer also doubles as storage for 
the video display, the 1PC contains arbi¬ 
tration logic to handle contention between 
regu lar data access and video access. The 
IPC supports a 64-MB total memory space, 
which can be divided between DRAM, 
nonvolatile memory, and PCMCIA pe¬ 
ripherals. DRAM is limited to 16 MB of 
RAM, while nonvolatile memory and 
PCMCIA peripherals can take up the full 
64 MB of memory space. 

Video and Power Issues 

To handle video output, the IPC integrates 
a 640- by 480-pixel LCD controller and 
an HGA (hardware graphics accelerator). 
The controller and accelerator work with 
the flat frame-buffer graphics subsystem to 
provide high-end performance for LCD- 
based systems. The LCD graphics are 4-bit 


gray scale—not black and white—for 16 
levels of gray and a corresponding crisp 
appearance. The LCD controller also con¬ 
nects to the video digitizer found on the 
multiple peripheral controller, or MFC (the 
second chip of the Polar set), allowing it to 
display an inking plane above the output 
display planes. The inking plane displays 
strokes entered using a pen-input device. 

While many PDAs use simple LCD 
video, the IPC goes one step further with 
its graphics acceleration hardware. By 
speeding the drawing of common graphics 
primitives into the frame buffer, the ac¬ 
celeration hardware gives mobile com¬ 
panions a crisp, quick video interface. The 
built-in BitBlt lets the IPC move rectan¬ 
gular arrays of bits quickly in the frame 
buffer. This facilitates opening, closing, 
and moving menus and windows in a GUI 
environment. 

The IPC is designed with low-power 
operation in mind. It is fabricated with a 
0,8-micron, three-layer-metal CMOS 


process and supports 3.3- and 5-V opera¬ 
tion. The IPC uses a fully static core that 
can preserve the state of the CPU even 
when the system clock is shut down. The 
IPC can generate 20-, 25-, or 33-MHz sys¬ 
tem clocks. 

The IPC also contains a power man¬ 
agement controller that is enabled by a 
system management interrupt and acces¬ 
sible via software. In addition to the sim¬ 
ple types of on/off power management 
provided by hardware-based solutions used 
in PCs, die IPC power management system 
can be controlled by the operating system, 
which can usually make belter judgments 
about which subsystems should remain 
active and which can be powered down. 
The power management system can shut 
down individual subsystems on the chip. 
Power dissipation is estimated at just over 
half a watt when operating at 3.3 V. 

The MPC 

As previously mentioned, in addition to 
the IPC, the Polar chip set contains the 
M PC (VLSI part number VI86C100), 
which is designed Tor standard I/O but in¬ 
corporates several optimizations to better 
enable telecommunications. The MPC is 
the peripheral controller complement of 
the IPC. Packaged as a 100-pin TQFP, the 
MPC includes a serial-communications 
port for networking or printing, an infrared 
I/O port for a keyboard or remote access, 
and audio I/O for voice messaging, in¬ 
cluding voice storage and message for¬ 
warding. The MPC also uses analog I/O 
for system monitoring and control. A key¬ 
board interface is optional, and a high-per¬ 
formance digitizer interface is standard. 

The UART (universal asynchronous re¬ 
ceiver/transmitter) part of the MPC is com¬ 
patible with the VL16C550 standard and 
with its infrared I/O option, offers pro¬ 
grammable I/O address and programmable 
interrupt levels. The UART may be con¬ 
figured to operate through a normal serial 
connector or through a dedicated I/O pin 
that connects directly to an infrared LED. 
This HPSIR (Hewlett-Packard Serial In¬ 
frared) interface is compatible with those 
found on the HP95LX, ltXILX, and Omni- 
Book Super Portable Computers. 

The MFC's audio features let you store, 
forward, and play back recorded sounds. 
The chip itself has the power to work like 
a telephone, as well as like a fax machine 
or modem (with the appropriate PCMCIA 
cards). The ADC (A/D converter) allows 
for battery monitoring so that you won't 
waste your last amp recording a phone 
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THE AM386SC DOES 

To produce a device to power a PDA 
{personal digital assistant). Advanced 
Micro Devices has taken what might 
seem an obvious approach—integrating 
all the features of a PC on a single chip. 
The Am386SC microprocessor combines 
a DOS/Windows-compatible 386 micro¬ 
processor core with AT-system architec¬ 
ture logic and a power management unit. 

Unlike the Polar chip set, hand-held 
computers that use this chip run both Win¬ 
dows and DOS. An Am386SC-based PDA 
will be a tiny PC in size and price. The 
Am386SC is inexpensive—$50 each in 
lots of 10,000—and relatively small—a 
208-pin TQFP (thin quad flat package). 

And it's the only logic chip a compu¬ 
ter requires: add some DRAM, flash ROM. 
and perhaps some SRAM (static RAM), 
and you have a computer system. In a PC 
based on the Am386SC you don 7 need 
a separate PCMCIA 2.0 chip, a keyboard 
interface, a serial- or parallel-port inter¬ 
face, a graphics chip, timing, or power 
management chips. And. most important, 
you don't require a 32-bii 80x86 micro¬ 
processor, All those features are built into 
ihc AMD chip. 


DOS AND WINDOWS 

The downside of ibis totally integrated 
solution is that not every PDA manufac¬ 
turer will want every part. It's easy to imag¬ 
ine the desire for a separate chip lor, say, 
pen input or voice messaging, so AMD 
promises to build custom designs for its 
volume customers. Every design will start 
w ith the 80x86 CPU at its core; AMD will 
be able to integrate whatever the PDA 
maker needs into an Am386SC. 

The key feature of this chip is its great¬ 
est strength and weakness—it's a PC, 
The PDA market today has no standards 
at all; therefore, it's probably not a bad 
idea to build a PDA around the existing 
PC standard. If the PDA market grows 
up to be a market for smaller, less ex¬ 
pensive versions of existing personal 
computers, AMD s strategy will pay off. 
However, if consumers start demanding 
new standard features from their PDAs— 
such as telecommunications power, pen 
input, handwriting, or voice recogni¬ 
tion—PDAs based on the Am386SC will 
need to hang a lot of hardware on their 
slots simply to keep up. Those impedi¬ 
ments may prove too great, if, and when, 
a PDA standard emerges. 


call. The MPC can operate at 3.3 V, 5 V, or 
in mixed mode, where the core logic op¬ 
erates at 3.3 V while individual function¬ 
al blocks can operate at 5 V to provide a 
compatible interface to 5-V peripherals. 

The FPC and MPC interconnect using 
VLSI's ML (multiplexed local) bus. This 
is a high-speed, 16-bit memory and I/O 
bus that is time-division multiplexed on 
the standard Intel microprocessor bus. This 
increases performance w hile reducing the 
number of connecting pins required. The 
ML bus also offers general-purpose I/O 
ports that allow a wide variety of system 
configurations. 

The first ML bus peripheral ts the VLSI 
VL82C146 ExCA Local-Bus Controller, 
or ELC. which provides a completely 
buffered PCMCIA 2.0 interface for mo¬ 
bile companion systems. The interlace sup¬ 
ports full “hot insertion’* capability, let¬ 
ting you insert or remove PCMCIA cards 
while your system is powered up. The ELC 
lets mobile companion system use many 
different makes of memory, storage. I/O, 
and communications cards. The ELC sup¬ 
ports advance power management features 
including socket power control and 3,3- 
to 5-V suspend, which should allow the 
use of both high- and low-power expansion 
cards. 

Outlook and Speculation 

VLSI and Intel are working with Microsoft 
to ensure that the Polar chip set is easily in¬ 
tegrated with the Microsoft At Work op¬ 
erating system for hand-held devices. Mi¬ 
crosoft Al Work is a DOS-less variant of 
Windows designed specifically for PDA- 
type systems. The fact that it is a Win¬ 
dows variant will make it easier for de¬ 
velopers familiar with the desktop version 
of Window's to produce software for mo¬ 
bile companion systems. One of the fea¬ 
tures of At Work that will directly support 
such systems is power management soft¬ 
ware that interfaces wuth die IPG’s power 
manage me nt control I er. 

Abandoning DOS and DOS compati¬ 
bility is a big step for Intel and VLSI to 
take with the Polar chip set. Both compa¬ 
nies believe, however, that more impor¬ 
tant than DOS compatibility is data com¬ 
patibility. No one is going to want to run a 
spreadsheet on a PDA, ahhough you may 
want to massage data from a spreadsheet. 

The Polar chip set is the first in a series 
of offerings from VLSI/Intel. In the w r orks 
is a follow-on chip set based on an Intel 
486 core. Such an offering may be a com¬ 
petitive necessity because other cortipa- 


AT on a Chip 

©The Am38GSXLV 
core includes a 
system management 
mode that can stow 
the processor down 
to 0 MHz without 
losing the CPU stale. 


33-MHz 

Am3B6SXLV 


-- 


©The power manage¬ 
ment control unit monitors 
ail system activity and 
determines which of five 
operating modes will best 
conserve power. 


©The Amseesc 

supports two PCMCIA 
2,0-ccmpatibte cards, 
hut each requires an 
external 16-KB buffer. 


© Parallel and 
serial ports are 
standard; they 
require an external 
data latch and a 
buffer, respectively. 


DMA ( 

Internal timer 

Clock 

ISA bus control 




LCD 



controller 

; jf Local-bus 



controller 


© 


Power management 
control unit 


» l© Memory controller 



H o 


PCMCIA interface 


©The memory 
controller supports a 
high-speed 16-bit data 
path to DRAM or SRAM 
and to local-bus devices 


© The interna! LCD video 
controller is fully 6845- 
compatible and supports up to 
640- by 400-pixel resolution In a 
single or split screen. 


© Other interfaces include 
two interrupt controllers, (wo 
DMA controllers, an internal 
timer/counter, a real-time clock, 
and an ISA bus controller. 


The Am386SC is a marvel of integration. 
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The AT&T Hobbit Enters Its Second Generation 


T he AT&T Hobbit chip sets betray 
their corporate heritage. These are 
chips designed first and foremost for 
telecommunications applications. AT&T 
Microelectronics first offered a set of 
chips for PDAs (personal digital assis¬ 
tants) in 1992. The 92K Hobbit family, 
the chips that are used in the Eo Per¬ 
sonal Communicator, has five parts: a 
CPU, a system controller, a bus con¬ 
troller, a video-display controller, and 
a peripheral-bus controller. 

The price seemed high at $99 for the 
chip set, but it was complete. Late last 
year, AT&T introduced two new chip 
sets designed to broaden the line, with 
trade-offs in performance, system size, 
cost, battery life, and feature sets. 

The ATT92020S pro¬ 
cessor provides higher 
performance—it uses a 
6-KB prefetch buffer 
as opposed to the 3-KB 
buffer on the 92010— 
and requires less power 
than the original 92010 
CPU, It also works with 
all the existing 92010 
support chips except for 
the ISA controller. ISA 
support doesn’t figure 
very highly in the new 
Hobbit offerings. 

On the other hand, the 
ATT92020M performs 
and uses power like the 
original ATT92010, hut 
it works with a new pair 
of support chips, a sys¬ 


tem manager and a video controller, for 
more integrated performance with a low¬ 
er chip count. The most highly integrat¬ 
ed solution is the ATT92020MX, which 
needs only a single support chip—a sys¬ 
tem controller. Both the 92020M and the 
92020MX use a multiplexed address and 
data bus to lower their pin count. 

All the members of the Hobbit fami¬ 
ly operate at 3.3 V. The Hobbit archi¬ 
tecture grew out of research by Bell Labs 
into processor architectures designed to 
run C programs as quickly as possible. 
Hobbit processors use high-speed con¬ 
text switching and interrupt response to 
support the unique needs of PDAs run¬ 
ning multiple applications and telecom¬ 
munications. 


Hobbit chip sets are designed to sup¬ 
port the advanced communications fea¬ 
tures that you’ll probably come to ex¬ 
pect of a PDA. For example, support for 
AT&T’s reprogrammable multimedia 
DSPs (digital signal processors) is built 
in, as is support for AT&T’s DSP-based 
3.3-V V.321ite PCMCIA data pump 
which, in turn, can support a high-speed 
fax or modem, two-w r ay paging, or cel¬ 
lular connections. 

AT&T is betting that the PDA future 
will look more like a telephone with a 
computer in it, and less like a small com¬ 
puter that can also fax and talk. It’s a 
compelling bet, if only because Ihe pub¬ 
lic is accustomed to small portable tele¬ 
phones and big stationary computers. 


AT&T 92K HOBBIT FAMIIY PROCESSORS 

With the three 92020 processors, AT&T offers a wide range of solutions to PDA OEMs. 



ATT92010 CHIPSET 

ATT92020S CHIP SET 

ATT32O20M CHIP SET 

ATT92020MX CHIP SET 

Price (quantity 1000) 

$99 

$152 

$111 

$76 

Architectural enhancements 

None 

Wait for interrupt, 

6-KB prefetch buffer 

Wait for Interrupt, 

6-KB prefetch buffer 

Wait for interrupt 

Performance 

1 S.5 MIPS 

16 VAX MIPS 

13.5 VAX MIPS 

11.5 VAX MIPS 

Performance/power 

54 VAX Ml PS/watt 

76 VAX MlPS/watl 

54 VAX MlPS/watl 

40 VAX MlPS/watl 

Power dissipation 

250 mW (typical) 

210 mW (typical) 

250 mW (typical) 

290 mW (typical) 

Support controllers 

System: 92011 

Display: 92014 
PCMCIA: 92012 
Peripheral: 92013 

System: 92011 

Display: 92014 

PCMCIA: 92012 

System: 92021M 

Display: 92024M 

System: 92021 MX 

Display type 

LCD/CRT (21014)' 

LCD/CRT (21014)' 

LCD/CRT (92024 M) 1 

LCD 

Maximum resolution 

1024 by 760 (92014) 1 

1024 by 768 (92014)' 

1024 by 768 (92024M)' 

640 by 480 

Gray levels 

8+1 (92014)' 

3+1 (92014)' 

16+1 (92024M)' 

1+1 

PCMCIA slots 

4 (92012) 1 

4 (92012)' 

2 

1 

P-ISA stots 

8 (92013)’ 

0 

0 

0 


' Support chip that supplies-the indicated function 


nies have already introduced second-gen¬ 
eration versions of their PDA processor 
offerings. 

Advanced RISC Machines, for exam¬ 
ple, recently introduced the ARM7DM, 
its second-generation processor for the 
Apple Newton. The ARM7DM fixes two 
shortcomings of the ARM610 used in the 
current Newton MessagePads; it operates 
at 3.3 V as opposed to 5 V, and it uses a 
fully static design. Both characteristics are 
essential in PDA-class processors. Also, 
AT&T has recently introduced new ver¬ 
sions ofits Hobbit chips (see the text box 


“The AT&T Hobbit Enters Its Second 
Generation”). 

Another company with a recent PDA 
chip is AMD, which has preserved DOS 
compatibility with its Am386SC (see the 
text box “The Am386SC Does DOS and 
Windows” on page 104). Whether DOS 
proves to be a plus or a minus on such sys¬ 
tems remains to be seen. 

Speculating about the future of these 
new, highly integrated chips and devices 
is an irresistible temptation. Recall that the 
original microprocessor—the Intel 4004— 
was not designed wilh personal comput¬ 


ers in mind; nobody had ever heard of such 
things. The microprocessor, conceived as 
an inexpensive industrial controller, has 
managed to replace large expensive, cen¬ 
tralized computers with something quite 
different. The small, fast, and inexpensive 
PDA chip sets may similarly evolve into 
something—or end up in a machine—un¬ 
like anything its creators ever imagined. ■ 


Paul Slatt is a freelance technology writer who 
has been covering the computer industry for 10 
years. You can reach him on the Internet at 
statT@aol.com or on fifX do “editors. " 
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Now C++ programmers can discover the 
DBMS power of dBASE, FoxPro & Clipper. 


Not only is the new 

CodeBase++ 5.0 

100% compatible 
with the data, index 
and memo files of dBASE*, 
FoxPro* and Clipper*, you also 
get all the important benefits of 
programming in C++. 

You get C++ speed and size. 

Most developers are familiar with the 
amazing speed and compact size of C and 
C++ programs. Now harness this speed 
for your own database programs. Compare 
the performance with those "executables' 1 
of dBASE, FoxPro, Clipper (which contain 
imbedded interpreters) to those of similar 
C and C++ programs. Also, be sure to 
compare the size of their EXE's to those 
created with CodeBase** (which are 
as small as45K!), 

You gef object oriented programs. 
CodeBase ** 5.0 is a C++ class library 
for database management. Now yon can 
experience the object oriented productivity 
gains of C++ , together with the pow r er of 
a complete DBMS. 

You get multi-user sharing with 
dBASE, FoxPro and Clipper. 

Now your multi-user C++ programs can 
share data, index and memo files at the 
same time as concurrently running 
FoxPro, Clipper and dBASE programs. 
Turbo-charge critical xBase applications 
sharing data on a network with C++ and 
CodeBase** with no incompatibilities. 


NEW -You get xBase queries and 
relations with instant results. 

We T ve added Bit Optimization Query 
Technology to CodeBase** for stunning 
query performance (BOT is similar to 
FoxPro's Rush more). Our product analyzes 
your queries using index information, so a 
record is only actually retrieved when it 
belongs in your query solution set. 

With CodeBase ** you can literally query 
a huge 500,000 record data file in less than a 
second on a 25MHz 803861 

You get C++ portability. 

As with C, ANSI C++ is an international 
standard across all hardware platforms. 

This means you can port CodeBase** 
applications between DOS, Windows, NT, 
OS/2, Unix, and Macintosh-fo^v- 



The new CodeBase* + is your best C++solution 
for xBase file access and database management. 


Try Our 


C. Basic And Pascal 


1993 SeqLHter Software Inc. All rights -reserved. CodeBasa+-* Is a trademarti o* SeQUfcOT Software Inc 
All attier produel names mefutoeed herein are trademarks of me* respective companies 




NEW - You get code generation. 

Save hours of coding time with our auto¬ 
matic source code generation, containing 
all of the specialized class definitions 
needed to support your data structures. 
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Using our visual report writer 

is easy, simply draw your report, then include it in any 
program you write. 


PLUS -You get CodeReporfet FREE! 

Our visual report writer. CodeReporter, 
uses the speed of BOT to run reports light¬ 
ning fast. To test this amazing perform¬ 
ance yourself, call: 403/437-2410 for 
your free working model. 


CodeBase-*--*- 3.0 

The C++ Class Library for Database Management 


Call Now 
403 - 437-2410 


FREE 
CodeReporter 



Risk-Free 

90-Day 

Money-Back 

Guarantee 


SEQUITER | 

SOFTWARE INC. Hill France +33.20.24.20J4 


P.0 Co* 575 Nfcwmarfeat NH 03057-0575 


Circle 110 on Inquiry Card. 
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Digital Video Goes Real-Time 

The VideoRISC Compression Architecture enables real-time MPEG 1 and 2 video encoding and decoding 

PETER WAYNER 



O ne of the most challenging feats 
for any desktop computer is the 
successful display of digital-video images 
from sources such as CD-ROM, the air¬ 
waves, or a LAN-based video conference* 
Full-motion video leaves no room for 
pauses or glaring errors. An operating sys¬ 
tem may lake a few seconds to start up a 
program or write out a file to disk* but 
full-motion video needs to hit the screen 
30 frames per second, every second. 

The newest entry in the mad dash for 
digital video is a scheme by C-Cuhe Mi¬ 
crosystems (Milpitas, CA) dubbed Video- 
RISC Compression Architecture. The heart 
of VideoRISC is the VideoRISC Com¬ 
pression Processor, or VCP. It can com¬ 
press and decompress video signals fast 
enough for you to enjoy full-screen, real¬ 
time video on your computer. Before, you 
had to rely on expensive, dedicated hard¬ 
ware for this level of video quality or sac¬ 
rifice resolution, the number of colors, or 
the frame rate. Most likely, you'd com¬ 
promise on all three. 

The VCP will allow vendors to scale 
both the capability and the price of video 
hardware. For example, it will allow eas¬ 
ier implementation of videoconferencing 
at the high end. At the low end, it will al¬ 
low CD-ROM drives to display high- 
quality animations in real time, a feat that 
their limited bandwidth makes impossible 
while using uncompressed video. (At 640- 
by 480-pixel resolution and 24 bits per 
pixel, you require a bandwidth of over 
27 MBps to handle real-time video. Dou¬ 
ble-speed CD-ROM players deliver 300 
KBps.) 

But effective video compression has 
many other applications as well. With 
VCP, cable companies can fit 50 times as 
many channels on their digital networks. 
Satellites can handle 50 times as many sig¬ 
nals* The market for other machines, such 
as boxes that decompress video signals 
from your cable company, could be sub¬ 
stantially larger. Given the potential size of 
these markets, it is quite possible that the 


JANUARY 1994 BYTE 107 













State of the Art 


Digital Video Goes Real-lime 



VCP could become more important than 
microprocessors such as the 486. 

Starting with Standards 

The most popular method for compressing 
video signals is MPEG, a derivation of the 
popular JPEG standard used to compress 
and decompress still images. MPEG 1 han¬ 
dles SIF (source input formal) resolution 
signals of 360 by 240 pixels, while MPEG 
2 handles broadcast-quality 720- by 480- 
pixel signals. When linked in parallel, VCPs 
can encode such signals in real time. It takes 
two VCPs to encode real-time MPEG I, 
eight to encode MPEG 2. 

MPEG compresses consecutive frames 


by making the first frame a reference 
frame. It then rinds the difference between 
this frame and the rest of the frames and 
compresses this difference, 

MPEG computes the difference by 
breaking the frame into 8- by 8-pixd 
blocks and searching for the best match 
for these pixels in the reference frame. It 
compresses the difference using a tech¬ 
nique called DCT (Discrete Cosine Trans¬ 
form), which is similar to the one used in 
JPEG. Once computed, the coefficients 
are then Huffman-coded to produce the fi¬ 
nal signal that is often one-tenth to one- 
twentieth the size of the original. 

MPEG includes several important func¬ 


tions that are difficult to imple¬ 
ment on a general-purpose CPU. 
When each 8- by 8-pixel block is 
compared to the reference frame; 
the best match may not be in the 
corresponding location, because 
objects often move across the 
screen. To get high-compression 
ratios, MPEG needs to take ad¬ 
vantage of this redundant data 
even though it has moved in rela¬ 
tion to the reference frame. It uses 
a computationally intensive search 
procedure to rind such redundan¬ 
cies. Unlike general-purpose 
CPUs, the VCP has a special func¬ 
tional unit devoted to this search, ft 
also has a functional unit dedicat¬ 
ed to the Huffman coding that 
forms the last step in the MPEG 
algorithm. 


Chip Basics 

At the core of the VCP is a RISC 
microprocessor that runs a small, 
embedded operating system. Even 
though you could run many differ¬ 
ent jobs on this processor (includ¬ 
ing most software for basic ma¬ 
chines), the structure is tuned to 
the MPEG algorithms. 

The internal architecture of the 
RISC core is similar iu some re¬ 
spects to Lhat of many of the DSPs 
(digital signal processors) on the 
market. DSPs are popular for sound 
processing—which is like video 
processing, an analog encoding/de¬ 
coding chore—so the similarity 
should not he surprising. The Fouri¬ 
er transform that DSPs use to gen¬ 
erate reverberation or other sonic 
novelties is similar to DCT. 

The VCP chip can function as 
both a general CPU and a DSP at 
the same lime. The backbone of the chip is 
the processing pipeline, which forks where 
the processing path splits into a RISC half 
and a DSP half. All instructions are pre- 
processed in a similar way in the first part 
of the pipeline. After the spliL, however, 
standard arithmetic instructions flow down 
one fork, while DSP-specific instructions 
flow down the other. 

The four initial stages that process all 
instructions include Fetch 1, where the in¬ 
struction is retrieved from the cache; 
Fetch/Jump, where the fetch is completed 
and a jump is executed if the instruction is 
a jump; Read/Decode, w here the operands 
from the registers are retrieved and the 
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instruction is decoded; and Execute, where 
instruction execution begins. 

The simple arithmetic instructions (e.g., 
addition, subtraction, AND, OR, XOR, 
and arithmetic shifts) complete in the Ex¬ 
ecute stage and move to a Writeback stage. 
The more complicated DSP instructions 
move from the Execute stage to the DSP 
fork of the pipeline, which uses three 
stages to complete the instructions. 

The branch of the pipeline used for the 
complicated instructions is where most of 
the VCFs power lies. The canonical DSP 
instruction, the MAC (multiply/accumu¬ 
lator) instruction, is where two numbers 
are multiplied together and added to an 
accumulator register. MAC operations are 
frequently used in signal processing, and 
DSP designers concentrate on making 
them as fast as possible. In many cases, 
the small, tight loops of DSP programs re¬ 
peat MAC codes many limes to find a large 
sum. The VCP is optimized for these com¬ 
putations. 

In addition to optimizing a MAC in¬ 
struction, the VideoRISC includes many 
functions not found in general-purpose 
DSP chips, which are required by the 
MPEG algorithms. For example, one com¬ 
mand computes the spatial frequency of 8 
bytes by finding the sum of the squares of 
the differences between pairs of the bytes. 
This is an integral pan of the DCT. A nor¬ 
mal processor would be slowed down be¬ 
cause splitting the two 32-hit quantities 
that the memory systems delivers would 
probably take the same amount of time as 
the actual computation. 

Another set of instructions averages two 
different 32-bit quantities in a variety of 
ways. One instruction will rind the average 
of two 32-bit numbers; another will split 
the 32-b»t words into half-words and find 


the average of four 16-bit numbers; and a 
third will average the 8 bytes. All these 
extra instructions prove to be very useful in 
computing the DCT. 

Although the VCP has many complex 
computational instructions, it still quali¬ 
fies as a RISC core because the extra in¬ 
structions can only access Ihe registers. 
They can't load information directly from 
the memory for their operation. This means 
that a compiler (or the machine-language 
programmer) can still rearrange the loads 
and the computations so that there are a 
minimum of conflicts. 

The Motion Estimator 

Estimating motion, or changes, from frame 
to frame is one of the most common 
bottlenecks in the MPEG compression 
routines. The algorithm looks for sections 
of the screen that move from one position 
to another between frames. This small 
amount of motion is present whenever a 
camera pans across a scene or when a 
person or object moves across the back¬ 
ground. 

The motion estimator is essentially an¬ 
other processor that runs on its own. Its 
basic function is to take a rectangle of pix¬ 
els in one frame of the video and compare 
it to a reference frame to find the change in 
horizontal and vertical position that will 
make the best match. The quality of the 
match is judged by positioning the rectan¬ 
gle over each possible displacement in the 
reference frame and summing the differ¬ 
ences between the pixels that overlap. If an 
exact match is found, there will be no dif¬ 
ference between the source pixels and the 
ones in ihe reference frame, and the sum 
will be zero. 

The programmer can set the range of 
this search procedure to a flexible area of 
the reference frame. The 
chip can also calculate the 
best displacement in half- 
pixel increments, because it 
has the ability to interpolate 
between neighboring frames. 

Once the motion estima¬ 
tor receives the coordinates 
of the two frames and their 
location in memory, it finds 
the best displacement esti¬ 
mation. When done, it will 
raise an interrupt, and the 
main CPU will be able to get 
the right solution from the 
register. The half-pixel in¬ 
terpolation is done in a 
special part of the m od on es¬ 


MPEG Motion Estimation 







A 

i 

k 

24 pixels, 
three 

8- by 8-pixel 
blocks 

F 



’ 








.. . h. 


^ - -- w- 

40 pixels, five s- by 8-pixet blocks 


The MPEG algorithm searches a 40- by 24-pixel block 
surrou nding a single 8- by 8-pixel block to find the best alignment 
between the reference frame and the current one. 


lie VCP Motion Estimator Hardware 



Phase 4 


Hie VCP doesn't store the entire 40- by 24- 

pixel block internally because such a large block 
would slow processing throughput; thus, the 
hardware compares the blocks in four phases. 

timator, not with ihe averaging functions in 
the main CPU. 

To overcome performance bottlenecks 
involved in accessing main memory, the 
motion estimator has its own memory that 
holds a 16- by 32-pixel subset of the ref¬ 
erence frame and a 32- by 8-pixel subset 
of the frame being compared. The MPEG 
algorithm itself compares 8- by 8-pixel 
blocks of data to all possible displace¬ 
ments in a 40- by 24-pixel block of the 
reference frame. To implement this func¬ 
tion, the VCP performs a number of com¬ 
parisons concurrently. It loads four blocks 
of the frame being processed into the 32- 
by 8-pixel memory and eight blocks of 
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Simultaneous Comparisons 
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The motion estimator hardware lets the same 16- by 24-pixel range be 
used for phases 1,2,3, and 4 offour different 8- by 8-pixel blocks 
concurrently , This limits the number of times that a piece of an image 
must be loaded into the motion estimator. 


the reference frame into the 16- by 32- 
pixel memory. The four blocks are then 
compared against the reference frame 
memory, and the best result is stored in a 
register. 

The search then proceeds as the VCP 
loads in a new 16- by 32-pixel block of 
the reference frame and compares the four 
blocks to this block from the reference 
frame, if any of the blocks find a better 
match in this region, the belter displace¬ 
ment vectors replace the ones currently in 
the registers. Half of this block (8 bv 32 
pixels) is a duplicate of t he last block from 
the reference frame, because the best align¬ 
ment might lie across the boundary . This 
process is repeated twice more. At this 
time, the registers hold the best motion 
displacement estimate for all four blocks. 
The motion estimator now generates an 
interrupt for the main processor. 

Although the process of doing four 
searches simultaneously might seem a bit 
strange, the design optimizes the memory- 
access strategy. Loading the reference 
block into on-chip memory makes access 
fast. This is important, because many parts 
of the reference block will he compared 
to all 64 pixels in each 8- by 8-pixel block. 
Loading four 8- by 8-pixel blocks at once 
makes sense, because many of these pixels 
will also be compared against all 64 pixels 
in each of the four blocks. 

How important is the motion estimator? 
Steve Purcell, C-Cube Fellow and the chief 
architect of the chip, says that it would take 
about 2000 MIPS of processing power to 
duplicate the work done by the motion es¬ 
timator, roughly die cumulative might of 18 
Intel Pentium processors. This is because 
the chip is able to chain together the w r ork 
of 32 logical units that are doing part of 
each comparison in parallel. The compu¬ 


tational work is so 
regular that it is easy 
to do in parallel. 

After motion esti¬ 
mation is complete, 
ihe VCP uses special 
functional units for 
processing the last 
layer of encoding. In 
this layer, the 64 coef¬ 
ficients computed for 
each frame of die DCT 
must be compressed 
one last time by using 
a variable-length en¬ 
coding scheme. This 
method gives com¬ 
mon values short vec¬ 
tors and rare values the longer ones. The net 
effect is that the entire transmission shrinks 
in size. 

The Final Results 

The VCP has two functional units for han¬ 
dling this process, one for compression and 
the other for decompression. Both act as 
smart buffers that hold all the incoming 
and oulcoming data until it is needed and 
then transform it while it is waiting. The 
incoming buffer, for instance, waits until it 
has the coefficients for an entire frame be¬ 
fore passing them on to the main CPU, 
which assembles the digitized image. 

The main CPU could compute this in¬ 
formation, Most of the standard compres¬ 


sion programs for PCs will use some form 
of Huffman encoding from time to time, 
but it is inefficient to do diis l bit at a 6me. 
Most machines are not successful at writ¬ 
ing variable word lengths because they arc 
optimized to load values aligned on word 
boundaries in standard, 16- or 32-bit sizes. 
As before, the standard processors are op¬ 
timized for standard word sizes—not vari¬ 
able bits—and these differences are sig¬ 
nificant enough to merit the additional 
functional units. 

The Memory Hierarchy 

Most processing chips focus their atten¬ 
tion on one stream of instructions that must 
be done in sequential order. In contrast, 
the w'ork going on in the center of the VCP 
is more like a three-ring circus: Different 
functional units on the chip need to access 
both the main DRAM holding the images 
and the video I/O streams. The memory 
hierarchy is tuned to make it easier for the 
chip to bring information on and off the 
chip successfully. 

Like most general-purpose CPUs, the 
VCP uses caching to speed up memory 
access. It uses an instruction cache and a 
data cache to handle instruction and data 
How to the CPU pipeline. The data flow¬ 
ing in and out of the variable-size com¬ 
pressor and decompressor bypasses this 
cache, because it is unlikely that any of 
this information will be used again. 
Putting the cache between these units and 


The VCP Architecture 



Although the CPU controls the chip, it is the motion estimator, the memory subsystem, and the 
variable-length encoders that provide most of the chip’s computational power. 


HO I1YTK JANUARY 1994 



























































































T 


The only Windows statistics 
package you'll ever need. 


NEW 

S\STATfor WINDOWS 



with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 

Just point and click 
SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT s QuickStat™ buttons give 
you simple, single-click shortcuts 
to common statistical analyses. 

More statistics, from the basic 
to the most sophisticated 
A hill range of univariate and 
multivariate statistics-from i tests 
to multidimensional scaling. With 
a few clicks you can turn most sta¬ 
tistics into graphs and perform: 

■ multiway crosstabs with log 
linear modeling 

■ nonparametric statistics 

■ principal components and 
factor analysis 

■ cluster analysis 

■ time series 

■ nonlinear estimation 

■ correlation matrices 

■ means, effect, and dummy 
models 

■ post hoc tests 


#1 for DOS and Windows 

Rated “the best general-purpose 
statistics program” for the PC by 
Software Digest® SYSTAT for DOS 
is now joined by SYSTAT for Win¬ 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with puU-down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package, 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win¬ 
dows advanced memory manage¬ 
ment* No matter how large or 
complex your analysis is, you can 
use SYSTAT* 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 


SYSTAT offers die most 
advanced multivariate general lin¬ 
ear model available for Windows* 

The most graphics 

No other statistical or graphics 
package can produce all the scien¬ 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 

■ histograms 

■ single, multiple, stacked, and 
range bar graphs 

■ single and grouped box plots 

■ stem-and-leaf diagrams 

■ pie charts 

■ scatterplot matrices 

■ 3-D data and function plots 

■ contour plots 

■ control charts 

■ maps with geographic projections 

■ Chernoff faces 

m complete color spectrum 
a log and power scales 
a confidence intervals and ellipses 
a linear, quadratic, step, spline, 
polynomial, LO\\TSS, expo¬ 
nential, and log smoothing 

“SYSTAT (for Windows) - with 
its superb graphics , high-quality 
statistical algorithms, and 
reasonable price — is an excellent 
r«> choice.” PC Magazine 

%aMlW HWwai 

For more information, special 
offers for current users, and deino 
disks, call: 

708 - 864-5670 

For Windows circle 114, 

For IBM/DOS circle 115. 


more information calf or write; SYSTAT, Inc., 1800 Sherman Avenue. Evanston, 60201-3793. TeIr708.&54.5670, Fax: 708.492,3567 

Australia; Hearns Marketing 61.3.8661766, Ho!ford; Oasis 31.34.0Z66336, Denmark: Agrofab 45.64,406575, France: Deltasoft 33.76.418508, 
Germany: STATCON 49.55.4272075, Italy: PiSoft 39.587.213640, Japan: HuLinks 81.33.5902311, New Zealand: Hoare Research 64.7.8562675, 
Poland: COMPANION 40.12 360791, Spain; AddLink34.3 4157268, Switzerland: Friischy & Partner41.31 3125151, SYSTAT UK; 44*81.4620093 




© 1992 SYSTAT ®. tot. Software Digest ttqtmg* ffejjflitlRS 1891 Software Digest is 3 registered trademark nf Inc. 






































State of the Art 


Digital Video Goes Real-lime 


main memory would jusi fill the cache 
with nonreusable data and add complexi¬ 
ty to the cache circuitry. 

Splitting off this data stream also allows 
the cache to be much more efficient. The 
VCP cache achieves hit rates of nearly I (X) 
percent, because the programmer can an¬ 
ticipate the needs of the program perfect¬ 
ly. In many cases, the programmer can re¬ 
quest data almost 100 cycles before it is 
needed to give the memory system ample 
lime to fulfill the request 
The memory-access circuitry is also 
flexible enough to access images stored 
in different formats. For instance, it is com¬ 
mon to store a bit map in row-major or¬ 
der, where each 32-bit word contains 4 
bytes that are next to each other on ihe 
same row. The VCP, however, often con¬ 
verts bit maps into a format that stores 4 
bytes from a 2- by 2-byte grid into one 
32-bit word. Some of the special CPU in¬ 
structions for computing statistics such as 
spatial frequency use this format. The 
memory circuitry is designed to read and 
write blocks of data in either format, so it 
is possible to import data in row-major or¬ 


der, operate on it in 2- by 2-byte block for¬ 
mat, and then rewrite it out in row-major 
order without doing complicated rewrit¬ 
ing. The CPU doesn't need to worry about 
this, because the memory hardware auto¬ 
matically rearranges the bytes. 

Toward Tomorrow 

In recent years, the relentless speed im¬ 
provements of general-purpose RISC chips 
have made many special-purpose hard¬ 
ware implementations obsolete. The high 
cost of developing hardware with only a 
limited market could rarely compete with 
the ease of using RISC chips developed 
for larger markets. Video compression and 
decompression, though, require so many 
complicated instructions that it is often 
impossible to do the job in real time with¬ 
out a $100,000 machine. 

The VCP represents an excellent fu¬ 
sion of specialized hardware and the abil¬ 
ity to perform general mathematical func¬ 
tions* The designers deliberately left extra 
programmability in each of the function¬ 
al units to match different MPEG imple¬ 
mentations, Because MPEG is not com¬ 


pletely specified—it is a combination of 
a set of guidelines and a final format—it 
is entirely possible that the MPEG com¬ 
pressors from different companies will 
generate output with different qualities. 
Everyone is free to implement the en¬ 
coding algorithms differently. For in¬ 
stance, the VCP lets you limit the motion 
estimator to 8- by 8-pixel blocks, because 
many MPEG implementations work at 
this level. 

This flexibility is important For example, 
it lets some companies use a less compli¬ 
cated compression algorithm that is easier 
for a general-purpose processor to decom¬ 
press. The algorithm would still need the 
power of the VCP and its multiple func¬ 
tional units for compression, but it wouldn't 
need the VCP for decompression. This lets 
companies offer video systems at different 
capabilities and price points. That, in turn, 
hastens the day when video will become a 
common data formal on your system. ■ 


Peter Wayner is a BYTE consulting editor. You 
can reach him on the Internet mpcw@access.dT 
gex.com nr on BIX as "pwayner . 11 



Introducing the $139 investment no 
computer user can afford to be without... 


* Don't take chances...Get the 
ultimate protection: Back-UPS 
from A PC ." 


PC World 

Top 20 
Upgrade 




Blackouts, brownouts, sags*.* if you use 
computers, your bottom line is directly linked 
to your power line. The fact ts, your data and 
hardware are vulnerable to problems that surge 
suppressors and power directors just aren't 
equipped to handle. 

Now there's an Uninterruptible Power Supply (UPS) to suit 
any budget. Badk-UPS® are perfect protection for LAN servers, 
personal computers, phone/fax systems, POS equipment, or any 
other device that can go down when the power does. If lightning 
is a concern, Back-UPS are even backed by a $25,000 insurance 
policy against surge damage to your equipment (see details). 

So don't wait for the inevitable power problem to rob your 
business* Protect your productivity with Back-UPS, available 
where quality computer 
products are sold. 


A PC Back-UPS provide in¬ 
stantaneous battery power dur¬ 
ing power disturbances, $o your 
data and hardware are safe! 



AMERICAN POWER CONVERSION 

800-800-4APC, dept. A2 


Local phone and fax for Germany Fax : 089 950,51,66, United Kingdom Fax: 81.667.1947, France NoVert: 05.09.24.07 
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A look inside the next generation of computing 
environments, including IBM's Workplace OS, Microsoft's 
NT, and software from Novell/USL, Sun, Next, and Taligent 


Small Kernels Hit it Big . Page 119 

Microkernels are the core of new operating 
systems, but the implementations vary. 


Objects on the March . Page 139 

Object-oriented operating systems will benefit 
programmers and users alike, as well as pave the 
road to distributed computing. 


PERSONALITIES 


Personality Plus . Page 11 

How the Workplace OS and NT implement 
emulation, plus a look at Wabi, SoftWindows, 
and Equal. 


The Chorus Microkernel 
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H apless hubs* Rogue routers* Stressed out 
servers. Nervous nodes. Paralyzed printers. 
Disappearing data* PowerPC razed PC users* Budget 
slashing bean counters* IPs enough to make a 
network manager’s job unmanageable. But now 
there’s a better way to regain control. To master the 
madness* And your own destiny* 


AIX System View 
NetView/6000 V2 





♦ 



* 




NetView®/6000 Version 2 from IBM Networking 
Systems offers a greater range of management func¬ 
tionality, has an end user interface that keeps things 
simple, and incorporates OSF™/DME standards. 

It’s a UNIX^-based management platform that runs 
on RISC System/6000'* workstations with IBM’s 

















































































































open AlX/6000™ operating system. And it installs 
with just 6 clicks of a mouse. Now that's control 
It's also just the beginning. NetView/6000 offers 
open topology and dynamic discovery for the auto¬ 
matic mapping of both IP and non-) P devices. It can 
natively manage SIN IMP, CM IP and other protocols. 
And it provides an easy way to set thresholds, establish 
filters and automate responses to events. It even 
collects performance data so you can analyze overall 
network productivity and implement preventive 
maintenance. That’s control with power. 

And speaking of power, IBM supports 
NetView/6000 with powerful applications like System 
Monitor/6000 for distributed management and 


Trouble Ticket/6000 for extensive problem man¬ 
agement For small businesses or remote branches 
with 32 nodes or less, NetView/6000 Entry is an 
effective, low-cost solution. And NetView Service 
Point offers two-way communications with NetView 
on the host. That’s control with power and flexibility. 

For enhanced support and customization, IBM 
has established the NetView/6000 Association. 
This impressive list of leading hardware and 
software developers continually adds to the growing 
number of robust solutions that are rapidly helping 
NetView/6000 emerge as the management platform 
of the future. That’s control with power, flexibility 
and support 


yourself. 



These days, it’s manage or be managed. Control or 
be controlled, NetView/6000 provides an unsurpassed 
combination of superior functionality and open archi¬ 
tecture, It’s a solution so sophisticated and flexible 
that it can manage not only your heterogeneous 
network, but itself as well. And that means you can 
take control of your own destiny. 

Obviously, we can hardly control our enthusiasm. 
To order or for more information about NetView/ 
6000, contact your IBM Sales Representative, 
NetView/6000. It may well be the perfect way to 
resolve all of your control issues, 

IBM, AIX. NetView and RISC Syalem/IGQQQ are registered trademarks and 
SyslemView and AIX/GOGO are trademarks of International Business Machines 
Corporation, UNIX is b registered trademark of UNIX System Laboratories, Inc. 

QSF is a trademark of Iho Open Software Foundation. Inc. ©1993 IBM Corp 
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ram ALR with a hard drive. 


True 64-bit Pentium 
Technology 
starting as low as 


50% Higher Performance 

ALR EVOLUTION V 66-MKz 290.16 

60-MHz 279.04 I 

a - 

201 - 0 - 
19a. 36 


InfoWoild SYSmark 92 Performance Benchmarks 

Higher score represents better performance 

While most of today's Pentium processor 
systems are merely upgraded versions 
of existing M-hn HRh-based PCs, 
the ALR EVOLUTION Vand the 
EVOLUTION V O were engineered from 
the ground tip to take fail advantage of this 
advanced, 64-hit CPU. With support for 
the Pentium processor’s wider data path 
and high performance write-back mode, 
these powerful systems easily outperform 
their less sophisticated competitors. 


Systems shown from left to right: 
ALR EVOLUTION VO and 
EVOLUTION V 
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Pentium 


lion Vis Pentium PC 

X 


alk to someone who 
actually owns an ALR 
* EVOLUTION V, and 
you’ll no doubt hear them 
echo the words of Info World. 
From designers to MIS 
directors, the EVOLUTION V 
family of Pentium Technology 
based systems has proved to 
be an instant favorite among users. 
And it you take a look at all the 
awards and reviews these systems 


D Kipp" @T5RS, 


have already received, 
it’s pretty clear that 
the PC industry press 
couldn’t agree more. 

Backed by the 
industry’s first leading 
warranty, the 

EVOLUTION V family and 
entire ALR product line 


"A quality 
built 
system, 
it's opened 
up a whole 
new world 
of 

possibilities” 


deliver an unbeatable 
combination of perfomance, 
service, and value. 

So call ALR today, and stop 
missing out. 


BHSil 



Advanced Logic Research, Inc. 
9401 Jeronimo Irvine, CA 92718 
(7141 581-6770 FAX; (7141 581-9240 
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The Great OS Debate 

Since the dawn of microcomputing, users and developers have jousted with one another to defend the 
honor of their chosen operating systems. The battle still rages; the dust hasn't even begun to settle. New 
contenders will exploit mainstream RISC workstations built around MIPS, Alpha, and PowerPC 
processors even as they ride the Intel performance escalator. But the grounds of the operating-system 
debate are subtly shifting. Microsoft, IBM, USL (Unix Systems Laboratories), Sun Microsystems, and 
others are rapidly converging on a set of common design themes—microkernels, objects, and per¬ 
sonalities. The battle is no longer about whether to layer object-oriented services and emulation sub¬ 
systems (i.e., personalities) on a small kernel. Everyone’s doing that. The question isn’t whether to build 
an operating system in this style but how to do the job right. — Jon Udell, Senior Technical Editor 





In Windows NT, layered subsystems com¬ 
municate by passing messages through a mi¬ 
crokernel. But NT doesnT follow the pure mi- 
IS crokernel doctrine, which holds that all 
nonessential services should run in the processor’s nonprivi- 
leged (user) mode, IBM, USL, and others say that NT’s execu¬ 
tive, a layer above the NT microkernel that nans security, I/O, and 
other services in privileged (kernel) mode, compromises NT’s 
claim to be a microkernel-based system. Microsoft, however, 
notes that NTs privileged-mode executive subsystems commu¬ 
nicate with each other and with the kernel by passing messages, 
just as its user-mode emulation subsystems do, 

IBM's Mach-based Workplace OS, meanwhile, will adhere to 
the pure microkernel doctrine, relegating the pager, the scheduler, 
the security system, the file systems, and even major parts of its 
device drivers to user mode. With this approach, says IBM, its mi¬ 
crokernel will be especially valuable as a base that OEMs can cus¬ 
tomize for specific purposes. USL, however, says that its Chorus 
microkernel, which can run services in kernel mode or user 
mode, gives the best of both worlds. It can locate services in 
kernel mode for performance or in user mode for flexibility. 

In “Small Kernels Hit It Big*” Peter D. Varhol explores these 
and other issues across a range of microkernel-based systems. 
And in “The Chorus Microkernel,” Dick Fountain takes a close 
look at the advanced technology chosen by USL as the founda¬ 
tion for future Unixes. 



As applications supporting Microsoft’s OLE 
2.0 begin to roll out, mainstream users are 
getting a glimpse of an object-oriented, doc¬ 
ument-centered style of computing in which 
applications function as components. Apple, IBM, and partners 


are countering with OpenDoc, a portable compound-document 
standard that will bring OLE-like benefits to a broader range of 
platforms than are supported by OLE. Apple says that Open- 
Doc’s object technology, which relies on IBM’s groundbreaking 
System Object Model, or SOM, offers developers and users the 
full power of object-oriented programming—including inheri¬ 
tance—while remaining language-neutral. Microsoft says that 
OLE 2.CTs Compound Object Model, which is closely aligned 
with C++ yet does not support inheritance, will nevertheless 
yield better results by requiring developers to articulate inter¬ 
faces precisely and consistently. 

On the horizon looms Tali gent, an o bjects-from- th e-ground- 
up system that IBM and Apple say will redefine computing. 
Meanwhile NextStep, available now on Intel and Motorola 
platforms, delivers the distributed-object technology that the 
others are all still talking about. In “Objects on the March," 
Peter Way net explores some of the key issues in object and 
distributee-object computing. 



PERSONALITIES 


But will it run 1-2-3? For the new breed of 
operating systems, the answer is almost cer¬ 
tainly yes, even on non-Intel hardware, 
thanks to a hybrid emulation strategy that 
offsets the inherent inefficiency of pure processor emulation by 
implementing GUI libraries in native RISC code. Applications 
lean heavily on GUT libraries nowadays; Windows and Mac li¬ 
braries are appeal ing as “personalities” on a variety of new op¬ 
erating systems. 

In “Personality Plus” Frank Hayes investigates how Microsoft’s 
Windows NT and IBM's Workplace OS implement personalities. 
Frank also explores popular third-party solutions like Sun’s 
Wabi (Windows Application Binary Interface)* Insignia Solu¬ 
tions’ SoftWindows, as well as Quorum Software Systems’ 
Equal. 
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Alexandra 
Graham Bell 
forgets the 
telephone. 


Welcome to the 

NEW communication generation 

Complete access to the Internet-the data superhighway 
connecting 15 million people worldwide. 


Local dialup numbers 
worldwide 

Electronic mail 

Private and public file areas 

• Financial services 

End of day market reports and 
financial news, Electronic 
periodicals 

MBS bank liquidations and 
repossessions inventories 

Business to business Floppy 
Pages directory of services 


Periodicals Including 
BBS Callers Digest, 10 Percent, 
USA Today 

Shopping Shocking Gray and 
other electronic catalogues, 
Debsco Membership Warehouse 

Home Kacera Industries 
do-it-yourself forum 

Travel Travel Tainment services 

Sports Live sports updates 
throughout the day 


International forums on 

health, politics, social issues 

Thousands of 
shareware files 

Interactive games 

Live real-time chat One 

on one or in a meeting room 

Trade Exchange Barter forum 

Real estate Shop for a 
home by viewing full-color 
photographs, qualify for a 
mortgage, shop insurance rates 



One Corporate Drive * Clearwater, Florida 34622 
To activate your membership: 

800 - 736-0122 
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Small Kernels Hit It Big 



PETER EK VARHOL 


A microkernel is a tiny op¬ 
erating-system core that 
provides the foundation 
for modular, portable ex¬ 
tensions. Every next-generation operat¬ 
ing system will have one. However, 
there's plenty of disagreement about how 
to organize operating-system services 
relative to the microkernel. Questions 
include how to design device drivers to 
get the best performance while abstract¬ 
ing their functions from the hardware, 
whether to run nonkemel operations in 
kernel or user space, and whether to keep 
existing subsystem code (e.g., a legacy 
version of Unix) or to throw everything away and start 
from scratch. IBM, Microsoft, and Novell's Unix Systems 
Laboratories answer these questions differently; each com¬ 
pany has strong opinions about how and why its approach 
will work best. 

It was the Next computer's use of Mach that introduced 
many of us to the notion of a microkernel. In theory, its 
small privileged core, surrounded by user-mode services, 
would deliver unprecedented modularity and flexibility. 
In practice, that benefit was somewhat obscured by the 
monolithic BSD 4.3 operating-system server that Next 
wrapped around Mach. However, Mach did enable Next to 
supply message-passing and object-oriented services that 
manifest themselves to the end user as an elegant user in¬ 
terface with graphical support for network setup, system ad¬ 
ministration, and software development. 

Then came Microsoft's Windows NT, which touted not 
only modularity but also portability as a key benefit of the mi¬ 
crokernel approach. NT was built to run on Intel-, Mips-, and 
Alpha-based systems (and others to follow) configured with 
one or more processors. Because NT would have to run 
programs originally written for DOS, Windows, OS/2, and 
Posix-compliant systems, Microsoft exploited the modu¬ 
larity inherent in the microkernel approach by structuring NT 
so that it did not architecturally resemble any existing op¬ 
erating system. Instead, NT would support each layered op¬ 
erating system as a separate module or subsystem. 

More recently microkernel architectures have been an¬ 
nounced by Novell/USL, the Open Software Foundation, 
IBM, Apple, and others. One prime NT competitor in the 
microkernel arena is Carnegie Mellon University's Mach 
3.0, which both IBM and OSF have undertaken to com¬ 


mercialize. (Next still uses 
Mach 2.5 as the basis of 
NextStep, but it is looking 
closely at Mach 3.0.) An¬ 
other is Chorus 3,0 from 
Chorus Systems, which 
USL has chosen as the foun¬ 
dation of its Unix offering 
(see "The Chorus Micro¬ 
kernel” on page 131). Sun's 
SpringOS, an object-orient¬ 
ed successor to Solaris, will 
use a microkernel, and the 
Taligent Operating Envi¬ 
ronment will rely on the 
same microkernel that IBM 
is developing for its Work¬ 
place OS. Clearly, there's a 
trend away from monolithic 
systems and toward the small-kernel approach. That's no 
surprise to QNX Software Systems and Unisys, two com¬ 
panies that have for years offered successful microkernel- 
based operating systems. QNX Software's QNX serves 
die real-time market, and Unisys' CTOS is strong in branch 
banking. Both systems exploit the modularity enabled by 
a microkernel foundation with excellent results. 

Fueling the current microkernel frenzy is the recent 
fragmentation of the operating-system market. With no 
one vendor a clear winner in the operating-system sweep- 
stakes, each needs to be able to support the others’ ap¬ 
plications. AT&T tried this tack a few years ago with Unix 
System V release 4.0, by including support for the Berkeley 


Suddenly 
microkernels are 
the central design 
element of new 
operating systems. 
But Microsoft, 
IBM, USL, and 
others differ on 
how best to 
implement one. 
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Microkernels 

and Xenix extensions. But while SVR4 
has done well enough, it hasn’t been the 
grand unification of Unix tor w hich AT&T 
(now Novell’s USL) had hoped. On the 
other hand, Microsoft’s NT seems to have 
succeeded—at least in this respect—by 
being the first to unify multiple subsys¬ 
tems capable of running Win32, Win16, 
DOS. OS/2, and Posix applications. IBM 
is responding with a portable successor to 
OS/2, the Workplace OS. Its truly modu¬ 
lar operating-system architecture, with 
plug-and-play components and multiple 
operating-system personalities, may ad¬ 
vance expectations still further. 

Defining the Microkernel 

A microkernel implements essential core 
operating-system functions. If s a founda¬ 
tion for less-essential system services and 
applications. Exactly which system ser¬ 
vices are nonessential and capable of being 
relegated to the periphery is a matter of 
debate among competing microkernel im¬ 
plemented, In general, services that were 
traditionally integral parts of an operating 
system—file systems, windowing systems, 
and security services—arc becoming pe¬ 
ripheral modules that interact with the ker¬ 
nel and each other. 

When 1 first learned about operating 
systems, the layered approach used by 
Unix and its variants was the state of the art 
in operating-system design. Groups of op¬ 
erating-system functions—the file system, 
I PC (interprocess communications), and 
I/O and device management—were di¬ 
vided into layers. Each layer could com¬ 
municate only with the one directly above 
or below it. Applications and the operating 
system itself communicated requests and 
responses up and down ihe ladder. 

While this structured approach often 
worked well in practice, today if s increas¬ 
ingly thought of as monolithic because the 
entire operating system is bound together 
in the hierarchy of layers. You can't easi¬ 
ly rip out one layer and swap in another 
because the interfaces between layers are 
many and diffuse. Adding features, or 
changing existing features, requires an in¬ 
timate knowledge of the operating system, 
a lot of time, some luck, and the willing¬ 
ness to accept bugs as a result. As it be¬ 
came clear that operating systems had to 
last a long time and be able to incorporate 
new features, the monolithic approach be¬ 
gan to show cracks. The initial problems 
vendors encountered when SVR4 shipped 
in 1990 illustrate this point. 

The microkernel approach replaces the 



vertical stratification of operating-system 
functions with a horizontal one. Compo¬ 
nents above the microkernel communicate 
directly with one another, although using 
messages that pass through the microker¬ 
nel itself. The microkernel plays traffic 
cop. It validates messages, passes them 
between components, and grants access to 
hardware. 

This arrangement makes microkernels 
well suited to distributed computing. When 
a microkernel receives a message from a 
process, it may handle it directly or pass 
the message to another process. Because 
Lhc microkernel needn’t know whether the 
message comes from a local or remote 
process, the message-pas sing scheme of¬ 
fers an elegant foundation for RPCs (re¬ 
mote procedure calls). This flexibility 
comes at a price, however. Message pass¬ 
ing isn’t nearly as fast as ordinary func¬ 
tion calls, and its optimization is critical 
to the success of a microkernel-based op¬ 
erating system. For example, NT can, in 
some cases, replace message ports with 
higher-bandwidth shared-memory com¬ 
munications channels. While costly in 
terms of nonswappable kernel memory, 
this alternative can help make the mes¬ 
sage-passing model practical. 

Portability, Extensibility, and Reliability 

With all the processor-specific code iso¬ 
lated into the microkernel, changes needed 
to run on a new processor are fewer and 
group logically together. Since the proces¬ 
sor market seems more likely to fragment 
with competing designs than to converge 
on a single archilecture, running an oper¬ 
ating system on more than one processor 
may be the only w ay to leverage buyers’ in¬ 
vestment in hardware. Intel is still on top of 
ihe microprocessor hill, but IB M/Motoro¬ 
la/Apple, DEC, Mips, and Sparc Interna¬ 
tional, among others, are making deter¬ 
mined runs at its dominant position. 

Extensibility is also a major goal of mod¬ 
ern operadng systems. While hardware can 
become obsolete in a few years, the use¬ 
ful life of most operating systems may be 
measured in decades. Whether the operat¬ 
ing system is small like DOS or large like 
Unix, it will inevitably need to acquire fea¬ 
tures not in its design. For example, DOS 
now supports a disk-based file system, large 
hard disks, memory management, and™ 
most radically—Windows. Few, if any, of 
these extensions were envisioned when 
DOS 1.0 shipped. 

Operating-system designers have learned 
their lesson and now build operating sys¬ 


tems that make adding extensions man¬ 
ageable. There’s no alternative. With in¬ 
creasingly complex monolithic systems, it 
becomes difficult, if not impossible, to en¬ 
sure reliability. The microkemeFs limited 
set of well-defined interfaces enables or¬ 
derly growth and evolution. 

There’s also a need to subtract features. 
More users would flock to Unix or NT if 
these operating systems didn’t require 16 
MB of memory and 70 MB or more of 
hard disk space. Microkernel does not nec¬ 
essarily mean small system. Layered ser¬ 
vices, such as file and windowing sys¬ 
tems, will add bulk. Of course, not 
everyone needs C2 security or wants to 
do distributed computing. If important but 
market-specific features could be made 
optional, the base product would appeal 
to a wider variety of users, Martin McEl- 
roy, brand manager for Workplace OS at 
IBM’s Personal Systems Products divi¬ 
sion, says that IBM’s Mach implementa¬ 
tion will eventually run the gamut from 
“palmtops Lo teraFLOPS.” The services 
riding on the microkernel can be cus¬ 
tomized to meet the needs of the platform 
and the market. 

The microkernel approach can also help 
improve the overall quality of the com¬ 
puting environment. Systems like Unix, 
GSF/1, and NT require hundreds of thou¬ 
sands of lines of code and take years to 
mature. Programmers who write applica¬ 
tions for these systems don’l have time to 
worry about undocumented APIs; they’ve 
got their hands full just learning about the 
hundreds of APIs that are documented. 
The learning curve for new operating-sys¬ 
tem calls is becoming so steep that no de¬ 
veloper can reasonably expect to know 
and use them all. 

The result is that no one can guarantee 
the correctness of code making use of sev¬ 
eral system-service APIs, and no one can 
guarantee even the correctness of the op¬ 
erating system itself. A small microkernel 
that offers a compact set of APIs (the OSF 
microkernel will have about 200, and the 
tiny QNX microkernel has just 14) im¬ 
proves the chances of producing quality 
code. This compact API is visible to the 
systems programmer only; the applica¬ 
tions programmer must still wrestle with 
hundreds of calls. But it certainly enhances 
the value of microkernels such as IBM’s, 
which the company plans to license to 
OEMs for customized development. 

What’s In and What’s Out? 

As we have seen, the proper division of 
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H e wasn't famous. He 
didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he set out to 
change the course of the 
computer software industry. 
Quite a task for a lonely 
software developer. 

Sitting in front of his 

.computer, 
drinking 
. pots of 
l ^coffee 
and 

smoking 
‘‘canons of 
cigarettes, 
he'd write pages 

of code. 

It took time, Years in fact, 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard pan. Selling it. 



The Most Powerful 
Program in the World 


Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dealer in the world, He drove 
from Beantown to San Diego. 
Flew from Dublin to Borneo. 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited. After a long year 


with only 13 orders he set 
out to see what happened. 

As he drove across the 

country and 
I r . flew around 
the world he 
discovered everyone 
knew about his program. 
Everyone had it too. 

The Global Marketplace 

From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceiling in every computer 
store. Amazed in disbelief, 
he bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
hack to Boston. 

Beaten, battered 
and bruised he went 
back to the drawing 
board. This time he 
would really 
change the face of 
the software industry. 

He would develop a 
device that would prevent 
unauthorized distribution of 
software programs. 

Can It What You Like 

He developed a hardware 
key. His peers applauded his 
efforts. Finally, a solid solution 
for revenue protection. 



But he didn’t know what 
to call it, He of naming it after 
an exotic place he visited in 
his travels. Madagascar was a 
bit too long, though. 

"Name it after you, 

Don!', urged his peers. 

So he did. Soon 
everyone was calling 
the key a dongle, 
after Don Gall— * 
the lonely software!* 
developer who did 
what he had to do. 

You've Come 
A Long Way, Baby 

Today, dongles are different. 
Fact is, they've come a long 
way. Leading the industry 
with security solutions, 
Rainbow 
Technologies has 
^ changed the face of 
hardware keys. They 
work with multiple 
applications, are 
programmable and 
network versions control 
concurrent usage. And 
they're always transparent to 
the end-user. 



Sentinel Family 
from Rainbow 


Truth is, more and more 
developers are using keys. 
And the Sentinel Family is 
the most widely used in the 
world. In fact, over 6,000 


developers use Sentinel from 
Rainbow. Why? They are 
simply the most effective, 
reliable and easy to implement 
keys on the market. 

Learn more about securing 
your software 
and how keys 
provide developers 
with extra value. 

— Call for a free copy 
| of "The Sentinel 
Guide to Securing 
Software." And see 
just how easy it is to 
install a hardware 
key into your 
application in 
just minutes. Try 
it with our low 
cost Sentinel 
Evaluation Kit. 

Order one for your 
DOS, OS/2, Windows, 
Macintosh or UNIX based 
application, 

And remember, when you 
need a dongle, you need 
Sentinel—the only dongle 
Don Gall would use. 


Wt 


ml 



For your free guide 
to securing software, call 
your local officeor 
distributor listed below. 


5ETU inEL 


Securing the future of so ftware 


Some call It a dongle. Those who know, call It Sentinel. 


rilRAINBOW 
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Microkernels 


SPECIAL 


Advanced 

♦ > |>e ■ “ t'i I i i» gjj 

Systems 


IBM's Mach Microkernel 

aiiaggp 


Dominant personafity applications 


Alternate personality applications 


Dominant personality 




Alternate personality 


Dominant 

Other dominant 

i i 

»* 

Alternate 


Other alternate 

personalty 

personality 

I; : J 

personality 


personality 

server 

services 

1 1 

IH *1 

server 


services 


t B w : — 


Miorokernel product 


Master server(s) 

Multiple 

personality support 

* initialization 

* Naming 

* Security 



Device 
support 

* Multiple personality 
support 

* Device drivers 


Enhanced Mach 3,0 microkernel 


"i 

: _ 

: 
i 
i 


Other PNS 
products 

- File server 

* Network services 

- Database engines 


Virtual memory 


Tasks and 
threads 


Host and I/O support 

processor sets and interrupts 


Pentium processor 

I." 

Intel 486 CPU 

_, ,1 



Intel 386 CPU 


PowerPC 


Additional platforms 


HI Machine-independent code □ Device-dependent code IH Machine-dependent code 


IBM uses the Mach microkernel as the fmmdatitm for personality neutral services ami multiple 

aperating-system personalilies. 


labor between the microkernel and its 
surrounding modules is a matter of debate. 
The general idea is to include only those 
features that absolutely need to run in su¬ 
pervisor mode and in privileged space. 
T hai typically means processor-dependent 
code (including support for multiple 
CPUs), some process management func¬ 
tions, interrupt management, and message- 
passing support. 

Many microkernel designers include 
process scheduling, but IBM's implemen¬ 
tation of Mach locates scheduling policy 
outside the microkernel, using the kernel 
only for process dispatch. IBM's approach 
separates policy from implementation, but 
it requires close collaboration between the 
external scheduler and the kernel-resident 
dispatcher. 

Device drivers may be in-kernel, uut- 
of-kemel, or somewhere in between. Some 
implementations (e,g., OSFs) locate de¬ 
vice drivers in the microkernel, IBM and 
Chorus locate the device drivers outside 
of the microkernel but require that some 
dri ver code run in kernel space so that in¬ 
terrupts can be disabled and set. In NT, 


device drivers and oLher I/O functions run 
in kernel space but work with the kernel 
only to trap and pass interrupts. 

IBM's Paul Giangarra, system architect 
lbr the Workplace OS, says that separating 
device drivers from the kernel enables dy¬ 
namic configuration. But other operating 
systems (e.g., NetWare and OSF) achieve 
this effect without abstracting the devices 
from the kernel. While NT doesn’t permit 
dynamic configuration of device drivers, 
Lou Perazzoli, project leader for NT de¬ 
velopment, notes that its layered driver 
model was designed to support on-the-fly 
binding and unbinding of drivers. Bui the 
necessary support for this feature didn’t 
materialize in the first release of NT. 

Dynamic configuration notwithstand¬ 
ing, there arc other reasons to treat device 
drivers as user-mode processes. For ex¬ 
ample, a database might include its own 
device driver optimized for a particular 
style of disk access, but it can’t do this if 
drivers reside within the kernel. This ap¬ 
proach also yields portability since device- 
driver functions can, in many cases, be ab¬ 
stracted away from the hardware. 


Mach and the Workplace OS 

IBM’s forthcoming Workplace OS uses a 
Mach 3.0 microkernel that IBM has ex¬ 
tended (in cooperation with the OSF Re¬ 
search Institute) to support parallel-pro¬ 
cessing and real-time operations. This 
implementation counts five sets of features 
in its core design: IPC, virtual memory 
support, processes and threads, host and 
processor sets, and I/O and interrupt sup¬ 
port. Giangarra refers to the Workplace OS 
microkernel as its hardware abstraction 
layer (not to be confused with NTs HAL, 
which is just the lowest slice of the NT mi¬ 
crokernel). The file system, the scheduler, 
and network and security services appear in 
a layer above the microkernel. These are 
examples of what IBM calls personality 
neutral sendees, or PNSes, because they're 
available to any of the individual operadng- 
system personalities layered above them. 

A key distinction between the IBM PNS 
layer and NT’s own service managers is 
that IBM’s PNS layer runs in user space, 
while the bulk of NT's services run in ker¬ 
nel space. IBM’s approach aims to let 
OEMs add or replace system services 
freely; NT's system services are intended 
to remain in place. 

Perhaps the best way to describe the re¬ 
lationship of the kernel to the nonkemel 
processes is that the kernel understands 
how the hardware works and makes the 
hardware operation transparent to the 
processes that set and enforce operating- 
system policy. In IBM's case, process and 
thread management is a kernel function. 
However, only the process dispatcher ac¬ 
tually resides in the kernel. The scheduler, 
which sets policy by checking priorities 
and ordering thread dispatching, is an out- 
of- kern el function. 

This is an important distinction. Dis¬ 
patching a thread to run requires hardware 
access, so it is logically a kernel function. 
But which thread is dispatched, Giangarra 
says, is irrelevant to the kernel. So the out- 
of-kernel scheduler makes decisions about 
thread priority and queuing discipline. 

The other microkernel implementations 
don’t relegate lhe scheduler to lhe periph¬ 
ery. Why would you want them to? In 
IBM's case, the company plans to license 
its microkernel to other vendors, who 
might need to swap the default scheduler 
for one that supports real-time scheduling 
or some specialized scheduling policy. 
NT, which embodies the notion of real¬ 
time priorities in its kernel-resident sched¬ 
uler, does not currently expose these to 
the programmer. You cannot modify or 
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INTELLIGENCE RECOGNIZED! 


“ZyXEL modems are now among the best performers” - PC Magazine 


reading publications are continuing to 
ecognize, rave about and award the many smart 
performance features that make ZyXEL the 
ndustry leader And why shouldn't they? Our 
Jltra High Speed Modems fit a wide range of 
configurations, giving you more Intelligent 
Matures that save you time and money, 

i£ ZyXEL modems are loaded with 
igr features, they comprise a virtual 
treasure box of s nrprises .* 1 — 
Bmrdwatch Magazine 

[he ZyXEL U-Scries offers Intelligent Features Lo 
insure speed, reliability and true *pJug-and-play :T 
)perating ease. Our new VoiceFax Software* and 
wo-way fax ability lets you send and receive voice 
nail from remote locations. Our Rackmount and 
'IMS give you simultaneous control of hundreds of 
ites. And, if you’re on the go, our New U4496P 
Portable Modem/Fax 
itfers cellular capability and portability. 

'Some modems are good , Some modems are 
fast ZyXEL modems are good 
and fast” 

* Computer Shopper 
Tte ZyXEL PLUS Series gives you up 
d 19.2 Kbps, with DTE speeds of 
ip to 76.8 Kbps in modems that come with a 5- 
ear warranty** and will soon be upgradable to 
/.Fast Advantage.*** 



“ZyXEL modems scored a three-way tie for 
best two-way communications modem” 



-BYTE 

Out of the 62 modems LesLed, 
ZyXEL was honored by PC 
Magazine as one of only three 
modems proving 100% reliable connections. 
Also, ZyXEL modems are compatible with 
most other modems and operate in both 
synchronous and asynchronous modes as well 
as in all environments: DOS™ Windows® 
OS/2® Macintosh® UNIX,® NeXT® and 
Amiga™ And, with V.25bis for synchronous 
communications, ZyXEL is compatible with 
IBM's AS/400® and RS/6000® 


ZyXEVs Intelligent Features: 

* Ultra High Speed 19.2/16.8 Kbps 

* V.32bb/V.32, V.22bis/V,22, BELL 212A 

* V, 17-14.4 Kbps, EIA Class 2, G3 Fax, S&R 

* V,42/V.42bis with Selective Reject-MNP® 3/4/5 

- Digitized Voice Capability 

- Caller ID/Distinctive Ring 

- Remote Configuration 

- Auto Fall Forward/Fall Back 

* Call-Back Security with Password Protection 

* Line Probing Techniques 

* 2/4 Wire Leased/Dial Line 

* Auto D aia/FAX/Vo i ce Detection**** 

* Upgradable by EPROM 

Find out what the Industry Experts already 
know . Call ZyXEL. A Wise Investment. 

An Intelligent Modem . 



To find out inert about the 


| U-1496P 

PORTABLE WITH CELLULAR 
call your ZyXEL 
safes represent alive today! 



The Intelligent Modem 



Circle 266 on Inquiry Card (RESELLERS; 267). 


4920 E. La Palma Avenue, Anaheim, CA 92807 (714) 693-0808 BBS; (714) 693-0762 FAX: (714) 693-8811 

* Available with Windows,® DOS,™ and Macintosh® versions. -year warranty for Rackmount models. F ** VJ^ast upgrade price depends upon the model. 

Tins offer is valid in USA and Camtda only. ****Auto Data/Fax/Voiec deletion available on DOS version. Window/Mac version available with Amo 
Fa#/Voice detection. Prices and specifications are subject to change without prior notice. All trademarks and logos are the property of their respective owners. 
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Way 10 .1933 "The ZyXEL modem is 
faster...practically across the board. 
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Microkernels 


S P E C I A L 


Systems 


replace the NT scheduler. 

Memory management, like scheduling, 
is divided between the microkernel and a 
PNS. The kernel itself controls the pag¬ 
ing hardware. The pager, operating out¬ 
side the kernel, determines the page re¬ 
placement strategy (he., it decides which 


pages to purge from memory to accom¬ 
modate a page fetched from disk in re¬ 
sponse to a page fault). Like the sched¬ 
uler, the pager is a replaceable component, 
IBM is providing a default pager to boot 
Workplace OS, but the primary paging 
mechanism will be integrated with the file 
system. The Workplace OS file system 
(like NT’s) unifies memory-mapped file 
I/O, caching, and virtual memory policies. 

PNSes can include not only low-level 
file system and device-driver services but 
also higher-level networking and even 
database services, Giangarra believes that 
locating such application-oriented services 
close to the microkernel will improve their 
efficiency by reducing the number of func¬ 
tion calls and enabling the service to in¬ 
tegrate its own device drivers. 

Mach and OSF/1 

The OSF, whose OSF/1 1.3 will also in¬ 
corporate Mach microkernel lech no logy, 
includes virtually the same microkernel 
features as does IBM. The code for this 
version of OSF/1 was frozen in Decem¬ 
ber 1993 and is due to be distributed to 
OSF licensees in the second quarter of 
1994, IBM is a member of the OSF, and 
the two organizations have been exchang¬ 
ing microkernel technologies. However, 
OSF’s approach differs from IBM's in im¬ 
portant ways, OSF/1 was reworked to be 


able to call Mach for basic system ser¬ 
vices. Then the entire OSF/1 server sys¬ 
tem was placed on top of Mach and run 
in user space. What IBM di vides into sep¬ 
arate PNSes and layered personalities, OSF 
lumps into a single structure. 

Why the monolithic Unix server riding 
on top of the microkernel? OSF/1 
is mature and proven code, and 
the OSF says it wasn’t feasible to 
start from scratch. The amount of 
code reuse between OSF/1 1.3 
and the previous version of OSF/1 
is over 90 percent. On the other 
hand, the OSF is also rewriting 
parts of the Mach kernel in C++, 
to be able to provide better sup¬ 
port for object management. 

The net result is that OSF/1 l .3 
is less modular than Workplace 
OS. But by reusing a substantial 
part of OSF/1, the OSF can ship a 
more or less complete microker¬ 
nel-based operating system to ils 
members ahead of the expected 
debut of the Workplace OS in late 
1994. Note that it is precisely this 
configuration—the OSF/1 serv¬ 
er running on Mach—that IBM currently 
demonstrates as the Unix personality of 
its Workplace OS, 

The QSF’s goal is to let the Mach-plus- 
OSF/1-server combination run efficiently 
on massively parallel hardware systems. 
One of the active areas of study in the OSF 
Research Institute is to configure systems 
with dozens or hundreds of processors and 
to observe distributed operating-system 
behavior as the number of processors 
grows. The Mach microkernel will run on 
all processors, but the server—which pro¬ 
vides file system, process management, 
and networking services—need run only 
on some. 

According to Ira Goldstein, vice presi¬ 
dent of research and advanced develop¬ 
ment at die OSF Research Institute, future 
Mach-based versions of OSF/1 will be able 
to run the OSF/1 server system cither in 
user space or kernel space, depending on 
the system administrator’s choice when 
configuring the system. Running the 
OSF/1 server in kernel space will improve 
performance, because procedure calls will 
replace message passing, and all server 
code will remain in memory. Running the 
server in user space makes it swappable, 
potentially freeing memory for user pro¬ 
grams. Note that USL is planning the same 
sort of flexibility for its Chorus-based of¬ 
fering. Arthur Sabsevitz, chief scientist at 


OSF/1 Server with the Mach Microkernel 



OSF/11.3 runs the OSF/1 sen er as a monolithic 
component on top of the Mach microkernel 


USL, expects the same advantages that 
NetWare 4.0 developers currently enjoy. 
Services will be developed and tested in 
user space. Once debugged and deemed 
trustworthy, they can move to kernel space 
for best performance. 

The OSF is still investigating the issue 
of where to locate device-driver support. 
Currently, drivers reside within the Mach 
microkernel. Goldstein says this approach 
should not preclude dynamic configura¬ 
tion of drivers. Since the OSF is working 
closely with IBM on microkernel issues, it 
will look at the IBM approach to device 
drivers when it receives the technology. 

Is MT Really a Microkernel OS? 

NT’s microkernel serves primarily to sup¬ 
port a specific set of user environments on 
top of a portable base. Its concentration of 
machine-specific code in the microkernel 
makes NT relatively easy to port across 
diverse processors. NT is also extensible, 
but not in the same way IBM’s Workplace 
OS will be. Whereas IBM wants to license 
its microkernel separately, it is unlikely 
that Microsoft will attempt to unbundle 
NT’s microkernel. This is one reason why 
many observers now conclude that NT is 
not, in fact, a true microkernel in the same 
sense that Mach and Chorus are. These 
critics also note that NT does not rigor¬ 
ously exclude layered services from ker¬ 
nel space (although OSF/1 and Chorus/ 
MIX aren’t religious on this point either) 
and that NT’s device drivers cooperate 
minimally with ihc kernel, preferring to in¬ 
teract directly with the underlying HAL, 

Workplace OS applications talk to user¬ 
mode “environment subsystems” that are 
analogous to the Workplace OS’s person¬ 
alities. Supporting these subsystems arc 
the services provided by the NT execu¬ 
tive, which runs in kernel space and does 
not swap to disk. Executive components 
include the object manager, the security 
monitor, the process manager, and the vir¬ 
tual memory manager. The executive, in 
turn, relies on lower-level services that the 
NT kernel (or microkernel, if you will) 
provides. Its services include scheduling 
threads (the basic level of execution), han¬ 
dling interrupts and exceptions, synchro¬ 
nizing multiple processors, and recover¬ 
ing from system crashes. The kernel runs 
in privileged mode and is never paged out 
of memory. It can only be preempted to 
handle interrupts. The kernel rides on the 
HAL, which concentrates most hardware- 
specific code into a single location. 

Lou Perazzoli says that NT’s design was 
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Extraordinary 

Exo-Upgrade. 


Upgrade To CA- Clipper 5.2 For $299 And Get A Copy Of 
New CA- Clipper/ExoSpace" And Your Choice Of 
Another Product Absolutely FREE! 



Break Through 
The 640k Barrier With 
New CA-Clipper/ExoSpace! 


CA-Clipper 


C A-Clippe r"/ExoS pace increases directly 
addressable memory by up to 2,500% - 
from 640kto 16 
megabytes. 
Eliminate virtual 



pradmX/orific semruigear tn ff m 
CA tbSpptr/ExoSpace: Chasm best new 


memory swapping, 
greatly improve per¬ 
formance and run 
your Clipper applications in protected 
mode, Existing 5.2 users can get 
CA-Clipper/ExoSpace for only $99! 



Break through the 640k barrier with Over350 time swing pwblem- 

the ultimate extended memory man - Solving Junction flf one high-pcrfor- 

qgtrf increase directly addressable motive package, Katseyotir prodme 

memory from 640k to fa megs tivi fy wrtfr this valuable lihru/y, 


Compile almost ary dBASE IV 
application in threeevy Steps-and 
produce executable (.£x£)Jlles with 
the rfFict(n<y CA-Clipper, 


dBASE apps come alive with JTfTV 
CArdBFWZ-Q - thejirn tlBASE- 
compan'ble database and language 
Jar Windows, 


CA-Clipper 5.2: The Complete, 
Professional Programming 
Environment. 


CA-Clipper”5.2isa 
robust language, an 
efficient linker, a 
flexible preproces¬ 
sor and a hlgh-per- 


na 


Ch&rfO 

tkvrbpmi 


winner fin vhrr- 
trtkwmment. 


formance compiler, it includes: an editor, 
debugger and make utility for creating PC- 
and LAN-based applications. 


Feature 

CA-Clipper 

FcwPtP 

dBASE IV 

LflTticalVnjIaMeScbptrifi 

YES 

NO 

NO 

User-d dined Commands 

YES 

NO 

NO 

Code Blocks 

YES 

NO 

NO 

Nested Mutudlmensianal Arrays 

YES 

NO 

NO 

Predefined Object Classes 

YES 

NO 

NO 

Variables Modifiable in Debugger 

YES 

NO 

frO 

Customizable Reactive Error! tandling 

YES 

NO 

NO 

Reads and Wriaes FaxPru (.CDX) Flba 

YES 

YIS 

NO 

Reads and WdKS dBASE IV { Mtf) Files 

YES 

NO 

YES 

Reads and Writes Paradox Files 

YES 

NO 

NO 


Comparison based on FoxPro Version 2.5jbr BOS and dBASE IV Version 1 .5 


New RDDs For FoxPro, 
Paradox and dBASE IV 

Replaceable database drivers for all the 
most popular development systems. Plus 
you can customize CA-Clipper with user- 
defined commands and functions. And 
seamlessly integrate modules from lan¬ 
guages such as C, Assembly, dBASE and 
Pascal. There are no runtime fees, no addi¬ 
tional licenses, no LanPaks. 

So what are you waiting for? 

Call right now 
and upgrade to the 
new standard In 
Xbase development. 


SEE YOUR LOCAL 
DEALER TODAY OR CALL 
COMPUTER ASSOCIATES AT 
1-800-225-5224, Dept. 20500. 


Computer' 

/Associates 

Software superior by design 


New CA-Clipper 5.2. 

@ Computer Associates inter national, lnc rP One Computer Associates Plaza, lslandia. NY n 783-7000.t-SOO-225-5224, All product names referenced 
herein are trademarks of their res pective companies. Free ropy shipped direct from Computer Associates when you register product. 
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Microsoft's Windows NT separates the device driver from the kerne! and runs its opera ting-system 
service managers in kernel space. 


driven by strong biases toward performance 
and networkability, as well as by the 
requirement to support a specific set of 
layered personalities. The resulting sepa¬ 
ration of function between kernel and 
nonkemcl modules reflects these goals. For 
example, data transfers to ihe file system 
and across the network run faster in ker¬ 
nel space, so NT provides in-kernel buffer¬ 
ing for the small (16 to 32 KB) reads and 
writes that typify client/server and distrib¬ 
uted applications. Locating these I/O func¬ 
tions in the kernel may violate the academic 
purity of the NT microkernel* says Peraz- 
zoli, but it supports NT's design goals. 
Decisions regarding mechanism and 
policy were motivated by similarly prag¬ 
matic concerns. For example, Win32 sup¬ 
port did not require a traditional process 
hierarchy, but olhcr environment subsys¬ 
tems (e.g., OS/2 and Posix) did. The NT 
executive provides a set of process man¬ 
agement services sufficient for the cur¬ 
rent set of NT personalities, and poten¬ 
tially for others that are similar but not 
yet supported (e,g„ VMS), Radically dif¬ 
ferent alternatives that would require mod¬ 
ifying the executive are, however, beyond 


the scope of NT users. 

Because executive components such as 
the process manager and the virtual mem¬ 
ory manager run in kernel space (although 
they're not technically part of the kernel), 
some critics say NT is more monolithic 
than Microsoft likes to admit. However, 
while these executive-level resource man¬ 
agers do reside in kernel space, they 
nonetheless function as peers and com¬ 
municate by passing 
messages just as the user- 
level subsystems do. 

The NT model is oh- 
ject-based, even though 
not completely object- 
oriented, System re¬ 
sources such as process¬ 
es, threads, and files are 
allocated and managed 
as objects; each object 
type exposes a set of at¬ 
tributes and methods. 

User-visible resources in¬ 
cluding windows, menus, 
and files are also built on 
object foundation. Be¬ 
cause of their status as 


objects, these resources can be named, pro¬ 
tected, and shared. NT distinguishes be¬ 
tween kernel- and executive-level objects. 
Kernel objects have threads, events, inter¬ 
rupts, and queues. Executive objects, 
which executive resource managers cre¬ 
ate and manipulate, package the more ba¬ 
sic kernel objects—adding, for example, 
names and security descriptors—and, in 
turn, pass them to user-mode subsystems, 

interrupts and Device Drivers in NT 

Like other microkernels, the NT kernel 
also handles interrupts and context switch¬ 
ing. An interrupt is handled within the ker¬ 
nel and then dispatched to an 13R (interrupt 
service routine). The kernel uses an inter¬ 
rupt object to associate an interrupt level 
with an TSR; this arrangement conceptually 
separates the device drivers from the in¬ 
terrupt hardware. It also leads to a dis¬ 
tinction between NT and most other mi¬ 
crokernels in terms of the I/O subsystem. 
In Mach and in Chorus, device drivers re¬ 
side above the kernel and access the hard¬ 
ware entirely through its services. In NT, 
the I/O manager, which includes file sys¬ 
tems, device drivers, and networking sup¬ 
port. generally bypasses the kernel and 
works directly with the HAL underneath 
the kernel. Kernel support is still required 
for interrupt processing, but in other re¬ 
spects, drivers work autonomously. 

Perazzoli says there are good reasons 
to design the dev ice-driver interface this 
way. For example, IBM found that it could 
not accomplish all device-driver functions 
out-of-kernel and had to find a way to let 
parts of drivers run in kernel space. NT 
establishes an object-based link to device 
drivers for interrupt handling and dispatch 
and then lets the drivers work directly with 
their associated devices through the HAL. 

_ continued 


The Choros/MiX Structure 



— 


Chonis/MiX V.4 rims Unix services on top of the Chorus nucleus , in 
much ihe same wav OSF/I does with the Mach microkernel. 


136 BYTE JANUARY 1994 




















































CONTROL UP TO 96 PC 
- PILE SERVERS WITH 1 KEYBOARD —i 
AND MONITOR USING... 


COMMANDER" 





• Select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• No external power 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot™" Feature 
boots attached 
computers without 
operator intervention 

• Able to Broadcast to all 
attached computers 


• PS/2 and Serial Mouse 
support available 

• Each unit accommodates 
from 2 to 8 PCs 

• Up to 12 units can 
be cascaded 

• Mounting kit available 
for 19" and 24" rack 
installation 





fcyBEX 


4912 Research Drive 
Huntsville, AL 35805 U.SA 

(205) 430-4000 
FAX (205) 430-4030 


Dealer Program Available 


PC r PC/XT, PC/AT and PS/2 are trademarks of 
international Business Machines corp. 
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The small QNX microkernel is designed to be able to easily 
add service modules for specific uses. 


Nothing prevents applications vendors 
from writing specialized device drivers, 
Perazzoti notes, but these must be distinct 
from the application and must cooperate 
with the NT I/O subsystem. Is that a lim¬ 
itation? Perhaps not, in view of the im¬ 
pressive I/O performance NT has shown in 
benchmark tests. 

AT&T and the Chorus Nucleus 

The Chorus microkernel resembles IB NTs 
and QSF T s implementations of Mach in 
many respects. Like Mach, it takes a min¬ 
imalist approach. Chorus includes support 
for distributed processors, multiple dis¬ 
tributed operating-system servers (much 
like the Mach-OSF/I combination), mem¬ 
ory management, and interrupt handling. It 
can also communicate transparently with 
other instances of the Chorus microker¬ 
nel, making it a good foundation for high¬ 
ly distributed systems. 

There are several implementations of 
the Chorus nucleus micro kernel. Cho- 
rus/MiX. the version of the Chorus oper¬ 
ating system with Unix interfaces, includes 
separate versions for SVR3.2 and SVR4 
compatibility. USL will offer the Cho- 
rns/MiX V,4 as a microkernel implemen¬ 
tation of SVR4. USL and Chorus Systems 
plan Lo work together to develop Cho¬ 
rus/M iX V.4 as the future direction of 
Unix. The figure ‘The Chorus/MiX Struc¬ 
ture" on page 126 shows how Choms/MiX 
V.4 is configured on lop of the nucleus 
microkernel. Chorus also supports an 
SCO-compatible implementation of Cho- 
ms/MiX for use specifically on PCs. 

The Chorus nucleus does not include 
device drivers in the kernel. As with IBM's 
approach, device drivers work through the 


kernel to access hardware. Ac¬ 
cording to Michel Gien, gen¬ 
eral manager and director of 
R&D for Chorus, this enables a 
higher-level component called 
Lhe device manager to keep 
track of drivers dispersed 
throughout distributed systems. 

On the Drawing Board 

Sun, Apple, and Taligem are 
also moving toward a micro¬ 
kernel-based operating-system 
architecture for their respec¬ 
tive platforms. None of these 
companies was willing to dis¬ 
cuss its plans in any great de¬ 
tail, but all acknowledge that 
microkernel technology is a 
crucial ingredient of operat¬ 
ing-system design. 

Sun's SpringOS, which is still in the 
design and implementation phase, is in¬ 
corporating a microkernel and making use 
of object extensions. While details are 
sketchy, it appears that SpringOS will use 
a large amount of existing Solaris code, 
much in the same way that OSF/1 uses the 
existing OSF/1 server. Sun has not yet an¬ 
nounced support lor any of the independent 
microkernels, and it may be developing 
its own. Still less is known of Apple’s and 
Taligenf s efforts. Although Apple will 
have the rights to use the Taligent Oper¬ 
ating Environment, the company is also 
rumored to be developing a microkernel 
for the Mac System 7. 

Microkernels Here and Now 

QNX and CTOS are two mature micro¬ 
kernel operating systems that have been 
shipping for years. The 8-KB QNX mi¬ 
crokernel handles only process schedul¬ 
ing and dispatch, IPC, interrupt handling, 
and low-level network services. It exports 
just 14 kernel calls. The compact kernel 
can fit entirely in the internal cache of 
some processors, such as the Intel 486. 

A minimal QNX system can be built by 
adding a process manager, which creates 
and manages processes and process mem¬ 
ory. To make a QNX system usable out¬ 
side of an embedded or diskless system, 
add a file system and device manager. 
These managers run outside of kernel 
space, so the kernel remains small QNX 
Software claims that this message-pass¬ 
ing system has performance at least com¬ 
parable to that of other traditional operat¬ 
ing systems, 

CTOS, introduced in 1980, was written 


for Convergent Technologies workstations, 
a family of Intel-based machines built to 
run in “cluster networks” linked by ordi¬ 
nary telephone wire. Now sold by Unisys, 
these CTOS-based machines were demon¬ 
strating the benefits of message-based dis¬ 
tributed computing long before the term 
became fashionable. The tiny 4-KB CTOS 
microkernel concerns itself only with 
process scheduling and dispatch and mes¬ 
sage-based IPC. All other system services 
communicate with the microkernel and 
with each other through well-defined mes¬ 
sage interfaces. 

Networking is integral to CTOS work¬ 
stations and effectively transparent to ap¬ 
plications, which do not need to know 
whether a request for service will be han¬ 
dled locally or remotely. The same mes¬ 
sage-based IPC transmits the request in ei¬ 
ther case. Building modular system services 
to service such requests is straightforward. 
One practical result has been that CTOS 
applications running unattended in remote 
branch offices are easily controlled by cen¬ 
tral management tools. 

The Microkernel Advantage 

If you're charting the enterprise computing 
strategy for your organization, you've got 
to be excited about the trend toward micro¬ 
kernel-based operating systems. Increas¬ 
ingly, you will be able to match kernel- 
independent networking, security, data¬ 
base, and other services to your available 
hardware, and customize systems for in¬ 
dividual user's needs. 

Of course, end users don't care much 
about how operating systems work, they 
just want to run the applications that enable 
them to do their jobs. Will microkernels 
influence end-user computing? You bet 
By abstracting application-level interfaces 
away from underlying operating systems, 
microkernels help ensure that an invest¬ 
ment in applications will last for years to 
come, even as operating systems and 
processors come and go. 

The full benefits of microkernels won't 
be apparent for years. It will take that long 
to field the operating systems and for use¬ 
ful add-on modules to appear. Some ben¬ 
efits (e.g.. quality and robustness) may 
never be directly apparent to users. How¬ 
ever, it's clear that microkernels are here to 
stay. M 


Peter D. Varhol is an assistant professor of 
Computer Science and Mathematics at Rivier 
College in New Hampshire. He can be reached 
on the Internet or BIX at pvarhol@bix.com. 
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WHBI REMOTE ACCESS PRODUCTS WERE 
TESTED IN THE ARIZONA DESERX 
GUESS WHO HAD THE HOTTEST SOLUTION? 





The test was part of a compre¬ 
hensive analysis of remote network 
access solutions done by ZD Labs. 
They packed up nine dial-in server 
products and sent a technician out 
to do some real field testing—in the 
town of Sedona, Arizona, pop. 7940. 

He dialed in to the ZD Labs LAN 
in Raster City California. And when 
he logged off, he had a winner: 
Remote LAN Node® (RLN™) from 
DCA®—a unique software solution 
that lets up to 16 remote users dial 
in at once and function just like 
locally connected PCs. 
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RLN PROVED IT COULD 
TAKE THE HEAT. 

We'll let ZD Labs do the talking. 
'The best product was Remote LAN 
Node—a software solution that acts 
like a multiprotocol router when 
installed on a PC on a LAN " 

The report went on to say 
"Our winner, DCAs RLN, stood out 
for its capability to handle multiple 
communications protocols," com¬ 
menting that "it won hands- 
down on flexibility allow¬ 
ing our remote users to 
connect to both IPX and 
IP servers in the 
same call" 

All in all, the report 
concluded, if you're 
looking for versatility 
"None of the other 
units we tested 
came dose." 


THE BEST SOLUTION 
UNDER THE SUN. 

Remote LAN Node extends the 
full capability of the network to 
remote users, allowing them to func¬ 
tion as true remote nodes. 

RLN is both protocol- and 
application-transparent. So you can 
access any network protocol, such 
as IPX/SPX (Novell®), SPP/TPC 
(Banyan®), NetBEUI (Microsoft®) and 
TCP/IP—or any interconnected com¬ 
bination. And, as ZD Labs pointed 
out, you can access them simul¬ 
taneously You only dedicate one 
PC as a comm server 
for 16 concurrent 
fefe users. And 
j RLN offers 
J three levels of 
/ configurable 
I security indud- 
ing the indus- 
/ try's first Remote 
f Security Adapter. 






GET IT WHILE IT'S HOT. 

Call us, and we'll send you a 
reprint of a Corporate Computing 
artide detailing the ZD Labs test 
report. We'll also send an informative 
booklet, "Just Like Being There—A 
Guide To Remote Network Access" 

And finally, we'll send you a free 
copy of RLN client software, so you 
can dial in to our LAN Lab server 
and judge for yourself. 

You won't have to go to the desert. 
In fact, you won't have to leave your 
office. But you'll find yourself in a 
whole new world. 
1-800-348-3221, ext. 46DD* 

mfMDOM 

TOCOMMUNtCATe. 


/ 


DGA 


± Cali ( 404 ) 475 -mO if outside the lIS, and Canada. ©1993 Digital 
Communications Associates, Snc. AH rights reserved. DCA and Remote 
LAN Notie art registered Inidemarks ami RlJd is a trademark of Digital 
Communications Associates.. Inc. All other trademarks are property of 
their comers. 
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Front parallel 860s, to 386, 486 and Pentiums ... 


NDP ™ Fortran and C/C++ 



Drive Them All! 


M icroway's industry-leading 
32-bit Fortran produces the 
highest quality numeric code and 
supports all x86 operating systems, 
processors and numeric devices* 

NDP Fortran was used to port 
industry standards like SRACs 
COSMOS/M to the 486 and is 
required to use AspenTech's ASPEN 
PLUS, IBM's OSL, and Fluid Dynamics' 

FIDAP. The compiler uses advanced numeric optimizations 
and instruction scheduling which favor fast numerics and 
RISC devices. 


QuadPuter -860 ... 200 Megaflops 

Tfic 200 megaflops ofMicroway’s QuadPurer-860 are optimally 
fiamessed using NDP FtTrcran-860, libraries from IMSL, NAG 
and KUCK, and the PSR Vectorfrer, 


NDP Fortran, CIC++, Pascal 
and our new Fortran 90 

for the 386, 486, 

Pentium, and 860 run 
under either Extended 
DOS, OS/2, NT, UNIX 
V.3/4, SOLARIS, or 
COHERENT. 

The extended DOS 
compilers feature GREX, Micmway's proprietary device- 
independent graphics library. To run large applications on 
DOS, our VCPl-based, demand paged virtual memory is 
superior to all alternatives. We also offer DPMI support for 
the OS/2 and the Windows DOS Prompt Box. The OS/2 
compilers include support for OS/2’s 32-bit graphics engine* 

Microway's NDP Fortran 90 is a full implementation of the 
ANSI Fortran 90, which includes the entire array syntax 
notation, dynamic memory allocation, module definitions, 
and a complete Library of intrinsics. Call for your free demo 
disk and white paper. 

I f you plan to use a 386, 486, 860 or Pentium and require 
portability across operating systems, numeric speed, 
precision and superior technical support, then NDP Fortran, 
CI C+ + or Pascal is the only solution* 

Microway 


NDP C4W' 


NDP Fortran-860 MfCfO 

Way 

Micro 

my 



GIGACUBE ™ 

Microway can build 
you a customised one 
gigaflop NFS compu¬ 
tational server using 
five QuadPuters® 
running in one of our 
industrial grade T Givers 
for under $5QK< We 
also configure less 
expensive 4S6 work¬ 
stations . All feature 
Indus trial grade Ameri- 
can power supplies 
based on Todd cores 
and flow-through 
filtered cooling. 



To learn why more government research labs, universities and 
engineers worldwide specify "Microway" call our Technical 
Support Department. 

To enroll in our Fortran 90 Professional Training Seminar in 
Boston in January or San Jose in March, please call 508-746-7341. 

Technology You Can Count On 


Corporate Headquarters, Research Park, Box 79, Kingston , MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 

U.K. 081-541-5466 » Germany 40-524-5096 * Greece 01-222-3511 • India 11 681 0645 • 3-751-2929 

Italy 2-749-0749 * Japan 079 822 5855 • Poland 22-414115 • Portugai/Spain 1-351-458-2443 • Russia 095 155 0303 
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The Chorus Microkernel 

Amid all the hype about microkernel-based operating systems, don't overlook Chonis/MiX, a commercially 
proven Unix variant from France that offers a number of enhanced features 


DICK FOUNTAIN 


L ife has never been tough¬ 
er for operating-system 
designers. Any operating sys¬ 
tem that aspires to cope with 
all the directions computing 
will take in the coming decade 
needs to fulfill a formidable 
wish list—multitasking, net¬ 
working, fault tolerance, sym¬ 
metric multiprocessing, and 
massive parallelism—while 
maintaining binary compati¬ 
bility with industry-standard 
software across heterogeneous 
distributed platforms. Oh, and 
would it also support object 
orientation, please? As daunt¬ 
ing as all this sounds, however, 
there's an existing, commer¬ 
cially proven operating system 
that supports all these features. 
It's made in France, and it's 
called Chorus/MiX. 

Chorus/MiX is a microker¬ 
nel-based, distributed Unix op¬ 
erating system that grew out of 
research into packet-switched 
networks in the late 1970s at 
INR1A (Institut National de 
Recherche en Inform a tique el 
Automatique), a government- 
funded laboratory in suburban 
Paris. Tn 13 years of develop¬ 
ment, Chorus has passed 
through four major versions 
and has absorbed key concepts 
from all the most important 
academic research projects in 
the distributed-systems field. 
Message passing was influ¬ 
enced by Stanford University's 
System V, threads and distrib¬ 
uted virtual memory by Carne¬ 
gie Mellon University's Mach, 
and network addressing by Am¬ 
sterdam University's Amoeba. 


In 1982, version 0 of Cho¬ 
rus established the basic prin¬ 
ciple of a small distributed ker¬ 
ne! (called the nucleus ) that 
directly supports IPC (inter¬ 
process communications). By 
1986 the Chorus team had spun 
off from INRIA into a new 
company. Chorus Systemes 
(now Chorus Systems), to ex¬ 
ploit Chorus in the commercial 
arena. The current product, 
Chorus/MiX, is based on ver¬ 
sion 3 of the Chorus nucleus. 
It presents a standard, 100 per¬ 
cent binary-compatible Unix 
System V release 3.2 or SVR4 
interface with added real-time 
and multithreading features. 

Chorus has met with con¬ 
siderable success in its home 
country; communications gi¬ 
ant Alcatel, France's equiva¬ 
lent to AT&T, has just adopted 
it as the standard operating 
system for all its future PBX 
equipment. More recently. 
Chorus has started to attract at¬ 
tention in the U.S., announc¬ 
ing deals with Unisys, Tandem, 
Cray Research, The Santa Cruz 
Operation, and Unix Systems 
Laboratories. It is available for 
a wide range of hardware, from 
the Intel 80x86 family to the 
Inmos Transputer, and Mo¬ 
torola has recently announced 
the development of a RISC 
chip in the PowerPC family 
that will have the Chorus nu¬ 
cleus “on-chip" for embedded 
applications. 

Chorus Basics 

Chorus systems are built on a 
Liny nucleus {typically only 50 


to 60 KB in size) that handles 
scheduling, memory manage¬ 
ment, real-time events, and 
communications. Everything 
else in the operating system is 
a server that sits on top of the 
nucleus and communicates 
with it by passing messages. 
File managers, stream and 
socket managers, and even de¬ 
vice drivers are all treated as 
servers; a group of such servers 
is called a subsystem. In the 
case of Chorus/MiX, the com¬ 
plete Unix V implementation 
is such a subsystem (see the 
figure “Chorus Nucleus with 
Layered Unix Services"). 

This extreme modularity 
confers many important ad¬ 
vantages. For example, in the 
Unix subsystem, only those 
servers that are actually being 
used need to be loaded into 
memory. The ease of substi¬ 
tuting one modular server for 
another simplifies the imple¬ 
mentation of fault tolerance and 
redundant backup. 

The system-level commu¬ 
nications abilities allow easy 
distribution of the operating 
system by running a separate 
nucleus on each processor. 
Combining these abilities lets 
you build distributed fault-tol¬ 
erant systems that can reconfig¬ 
ure themselves dynamically. 

The ability to support con¬ 
ventional operating systems as 
subsystems means you could 
develop multiple “personali¬ 
ties"—say OS/2, Unix, and 
Windows—and have them in¬ 
terwork transparently via the 
common underlying commu¬ 



nications layer. IBM appears 
to be basing its future operat¬ 
ing-system strategy on a simi¬ 
lar idea, implementing it on the 
Mach 3.0 microkernel rather 
than on Chorus. 

Perhaps more important than 
these advantages is the fact that 
the modular Chorus system can 
remain comprehensible and 
maintainable even as it grows 
very complex. You can write, 
test, and debug servers on a 
running system in piecemeal 
fashion. In contrast, monolith¬ 
ic operating systems that grow 
by adding on extra layers tend 
to reach a crucial complexity 
barrier beyond which they be¬ 
come very difficult to manage. 

The Chorus Nucleus 

The IPC manager in the Chor¬ 
us nucleus (see the text box 
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“Inside the Nucleus” below) de¬ 
livers messages between actors 
on the same site, bm a network 
manager external to the nucle¬ 
us is responsible for keeping 
track of ports throughout the 
system and for the dirty busi¬ 
ness of network communica¬ 
tions. (For definitions of these 
terms, see the text box “A Cho¬ 
rus Lexicon” on page 136.) 

At present, the network 
manager supports both OS I and 
Internet protocols. In addition, 
it acts as a communications 
server for those special actors 
that need to access network 
services directly; for all other 
actors, IPC is network trans¬ 
parent. 

As well as being compact, 
the Chorus nucleus is also high¬ 
ly portable to different CPU ar¬ 
chitectures, because only the 
supervisor and part of the mem¬ 
ory manager are hardware de¬ 
pendent. Indeed, this isolation 
of hardware dependencies is 
perhaps the strongest commer¬ 
cial rationale for adopting a mi¬ 


crokernel approach. Similar 
reasoning lies behind the HAL 
(hardware abstraction layer) 
in Windows NT, which so far 
supports Intel, Mips, and DEC 
Alpha processors. 

Messages and Efficiency 

The choice of a message-pass¬ 
ing rather than a shared-mem¬ 
ory paradigm for IPC in Cho¬ 
rus is the key to its elegant ease 
of distribution, particularly in 
h c t erogene ou s en v i ron ments 
where shared memory can be 
a nightmare to implement. 
However, message passing has 
a reputation for being less ef¬ 
ficient than shared memory, 
and since every server in a 
Chorus subsystem such as 
Unix ultimately relies on IPC 
to communicate with other 
servers, any message-passing 
overhead will have a serious 
impact on overall system per¬ 
formance. 

Accordingly, Chorus's de¬ 
signers have made great efforts 
to optimize the IPC system. 


Chorus messages use a very 
simple format—just untyped 
strings of contiguous bytes— 
and the IPC manager imple¬ 
ments no flow control or secu¬ 
rity checks. System builders 
add these facilities at the sub¬ 
system level using the raw ser¬ 
vices provided by the nucleus, 
so that their overhead is in¬ 
curred only where necessary. 

The RPC (remote procedure 
call) mode of communication 
employs optimizing algorithms 
(or lightweight RPC ) that ex¬ 
ploit any locality of client and 
server. For example, when both 
client and server threads are 
executing on the same sue, the 
IPC manager instructs the 
memory manager to move the 
message data by simply remap¬ 
ping addresses, without any ac¬ 
tual copying. When copying 
between sites does occur, a 
copy-on-write scheme ensures 
that data is transferred only as 
needed. Given a host proces¬ 
sor that provides on-chip com¬ 
munications. such as the Inmos 


T9000 Transputer, the Chorus 
IPC service can be mapped di¬ 
rectly onto the hardware. The 
French firm Archipel has done 
this for its Volvox range of 
massively parallel supercom¬ 
puters. 

The nucleus's supervisor has 
also been subject to extensive 
optimization, both to improve 
performance and to achieve 
100 percent binary compatibil¬ 
ity for the Unix subsystem. 
Version 2 of Chorus employed 
a pure message-passing inter¬ 
face to Unix and required that 
all device drivers be part of the 
nucleus exccudng in privileged 
mode. All Chorus/Unix pro¬ 
cesses had to contain user-level 
stubs to convert system calls 
into messages; this altered the 
memory map and spoiled Unix 
bi nary compati bi 1 i ty, 

Version 3 of Chorus, there¬ 
fore, introduced a new class 
of entities, called supervisor 
actors, that execute in the su¬ 
pervisor's address space in 
privileged mode but are still 


INSIDE THE NUCLEUS 

The Chorus nucleus is divided into four functional parts; 


The multitasking real-time executive 

allocates local processors and schedules 


The real-time executive and the iPC manager are fully 
portable. The supervisor, like NTs HAL (hardware 
abstraction layer), is fully machine-dependent. The 
memory manager is partly portable, partly machine- 
dependent. 


threads using a priority-based preemp¬ 
tive scheme for, optionally, by time 
slicing). The executive's program¬ 
ming interlace provides primitives 
for thread creation and destruction, 
as well as synchronization via 
semaphores, spin locks. muLexes, or 
condition variables. Here, as else¬ 
where, the Chorus philosophy is to 
provide a variety of efficient but 
low-level mechanisms, leaving the 
choice of performance trade-offs to 
the (s ub) sys tern builder. 

The memory manager supports 
distributed virtual memory. The 
basic unit of stored data is a seg¬ 
ment that normally exists on some 
form of backing store. The virtual 
address space of an actor is divided 
into contiguous regions that map a 
portion of a segment into physical 


memory. System actors called mappers 
manage segments, maintaining the co¬ 
herency of distributed shared memory 
when different threads access the same 
segment concurrently. 

The supervisor dispatches interrupts, 
exceptions, and traps to dynamically de¬ 
fined device drivers and other real-time 
event handlers at run time. Its response 
time is fast enough for Chorus to be ap¬ 
plied in real-time control systems. 

The IPC (interprocess communica¬ 
tions) manager delivers messages be¬ 
tween ports throughout the system. Two 
communications modes arc supported: a 
simple, non block i ng, axy n chronou $ 
send/receive protocol in which messages 
are not acknowledged, and an RPC (re¬ 
mote procedure call) with full client- 
server semantics. 
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For millions 
ofdBASE 
developers, 
this is a fairy 
tale come 

true: new CA-dBFast" 2.0, the first and only 
dBASE-compatible database and language 
for Windows. 

itfl 


::;l 

~:CROSOFT. 

INDOWS. 

lOMFATOiLE 


CA-dBFast meets two giant 
needs; moving existing dBASE 
applications to Windows and 
developing dazzling new applica¬ 
tions in record time. It’s the one solution 
that lets you take advantage of Windows 
while protecting the huge investment 
you've made in Xbase technology. 

With CA-dBFast 2.0, you get a proven, 
stable environment that’s more visual and 
more intuitive than anything you’ve ever 
used, And there's no need for Microsoft's 
confusing, intimidating SDK, so creating 
applications with CA-dBFast is - true to its 
name - fast. 



Smells Nice Distributors [Flower Search] 


Delivery Receiving Orders Credit Card Help 


—Custonwr- 


O Wedding 
O Birthday 
O Anniver, 
O Special 
# Other 


Charles Foster Kane 


Floral & Hearty, Inc. 


14 Rosebud Lane 


Pasadena, CA 90013 


1-800-225-5224, ExM 90 


0 Ship To Address 
□ Bill To Address 


Find Flower 


The Rose: A beautiful , 
fragrant blossom, tt is the 
symbol of eternal love 
and happiness. 


Search FTD 


Dial Phone 


Order 


coni: 96 m 




Hangup 


CA-dBFast includes Windows interface objects for putt-down menus, push buttons, radio buttons, 
check boxes, scrolling list boxes , bit mapped graphics and more. 


debugger that's so advanced it lets you 
watch your source code execute at run 
time - even Single Step through execution. 
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CA-dBfasts report writer, CARET, tetsyott mix text ; graphics and data to produce great-looking reports in minutes. 


The Visual Application Designer (VAD) 
makes creating pull-down menus, push 
buttons, radio buttons, checkboxes, 

scrolling list boxes 
and other Windows 
objects as easy as 
“point and click" or 
“drag and drop!' 

The VAD generates 
the required source code, saving you hours 
of complex programming. You also get a 



CA-dBFast 2.0 also includes CA-RET- 
an outstanding Windows-based report 
writer that lets you mix text, graphics and 
data on the same report in a full WYSIWYG 
environment. 

Creating great-looking tabular reports, 
form letters and labels is as easy as using a 
word processor. 


FOR A FREE DEMO DISK, 
CALL 1-800 CALL CA1, Ext. 190. 
With CA-dBFast applications, there are no 
license fees, royalties or key diskettes to 
bother with. And recipients of runtime 
programs don't need CA- 
dBFast to run the application 
- just Windows. CA-dBFast is I 
also compatible with CA-CLIP-1 
PER, dBASE III Plus, dBASE 
IV, and FoxBASE. 

So whether you want to wake up old 
applications or build brilliant new ones, 
there s only one way to marry Windows 
beauty and Xbase power. 

Check out CA-dBFast today. 

(Computer’ 

Dissociates 

Software superior by design. 



New CA-dBFast Release 2.0. 

© Computer Associates International, [nr, One Computer Associates rtaza, IsSandia. NY H7S5-70CO. All product names referenced, herein are trademarks a i thecr respective companies. 
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Chorus Nucleus with Layered Unix Services 

Machine 1 Machine 2 



The modular approach simplifies implementation of fault-tolerant 
systems then can reconfigure themselves dynamically, (Figure courtesy of 
Chorus Systemes) 


compiled and loaded as sepa¬ 
rate modules. Supervisor ac¬ 
tors, alone among Chorus ob¬ 
jects, are granted direct access 
to the hardware event facilities, 
and they can install threads 
(called connected handlers) 
that are called directly by nu¬ 
cleus code, like parameterized 
subroutines, and then return 
control to the nucleus. 

Connected handlers provide 
a conventional system-trap 
{rather than message-passing) 
interface to the nucleus, thus 
restoring Unix binary compat¬ 
ibility. Their judicious use 
greatly reduces interrupt re¬ 
sponse time and enables device 
drivers to be implemented en¬ 
tirely outside the nucleus. You 
don't need to modify the nu¬ 
cleus to accommodate new de¬ 
vice types, and drivers can be 
dynamically loaded and de¬ 
stroyed w ith no loss of inter¬ 
rupt response. While Chorus 
adheres to its elegant theoreti¬ 
cal principles for the most part, 
it is pragmatic enough to relax 
them when performance re¬ 
quires it. 


Ports and Port Groups 

A Chorus port represents both 
a resource (Le., a queue of mes¬ 
sages waiting to be consumed 
by one or more threads) and an 
address to which messages can 
be sent. Many threads within 
an actor can use the 
same port, so you can 
improve the perfor¬ 
mance on a multipro¬ 
cessor machine, trans¬ 
parently to the existing 
clients, by adding more 
processors. Ports can 
also be dynamically mi¬ 
grated to a succession of 
different actors, which 
provides the basis for 
Chorus's run-time re¬ 
configuration abilities. 

Chorus can assemble 
a number of ports into 
a named port group, 
which introduces an ex¬ 
tra level of indirection 
into communications. 
Messages sent to a port 
group are “multicast to 
all its members; since 
the membership of the 
group can change over 


time, this provides a powerful 
mechanism for the dynamic 
binding of messages. Before 
examining groups further, 1 
need to explain a litLle about 
naming objects in Chorus. 

Chorus employs a single, 
global name space w ith names 
that are usable at any level, 
from nucleus to application. 
This contrasts with systems 
such as the DNS (Domain 
Name System) servers used 
under TCP/IP on the Internet, 
in which names are local to 
each site and a central name 
server routes messages. Cho¬ 
rus's name management is 
fully distributed, which re¬ 
moves a potential point of fail¬ 
ure in the name server and 
makes it easier to achieve high- 
reliabi Jity systems. 

Chorus generates names 
called UFs {unique identifiers) 
for all actors, virtual memory 
segments, and I PC addresses 
(he., ports and port groups), in 
such a way that the UIs are 
unique in both time and space; 
no two objects in a distributed 
Chorus system will ever use 
the same Ul for as long as the 
life of the system. 

UIs arc 128-bit quantities 
formed by concatenating a site 


number, which records the 
birthplace of the object, with a 
"‘stamp” chosen from a very 
large, sparse random-number 
space, if you need to build a 
gateway from one distributed 
Chorus system to another, you 
can preface each system's UTs 
with an extra domain name 
identifying the system. 
Chorus supplies the raw 
means for protecting names, al¬ 
though the actual protection 
policies must be implemented 
in subsystems. Objects creat¬ 
ed by external servers (c,g., 
segments) rather than by the 
nucleus arc named by global 
capabilities constructed by 
combining the UI of a port of 
the server that manages the ob¬ 
ject with a 64-bit key that holds 
access control information. 
Protection in Chorus can be 
summed up by the following 
three rules; 

1, Only possession of a port 
gives the right to receive on it. 
Ports cannot be shared between 
actors, 

2. Only knowledge of the name 
of a port or port group gives 
the right to transmit to it* The 
knowledge of names is pro¬ 
tected against forgery by the 



Threads and messages work much as you 'd expect if you ’re familiar with Mach 
or Windows NT. and you won't go far wrong if you think of actors as the Mach or 
NT equivalents of processes. Port groups introduce a multicast capability thafs a 
powerful mechanism for dynamic binding of messages. 
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Get Windows NT for only 5295 
and well send you a free 
CD-ROM Applications Sampler. 



Experience the new generation of applications 

See how the new generation of 
32-bit applications for Windows'* can 
change the way you work and make you 
more productive. When you get the 
Microsoft* Windows NT* operating 
system for the special price of *295* 
you'll get a free CD-ROM Windows NT 
Applications Sampler. 

You'll be able to sample 
some of the hundreds of l 
32-bit applications that are 
on the market right now. \ 
Applications for accounting, 
CAD/CAM, manufacturing, and 
automation. Tools to help you run your 
business better. Because with Microsoft 
Windows NT, you can run a new wave of 
PC applications previously available only 
on minis and mainframes. And you're 
able to integrate them with die thousands 
of existing applications for Windows. 


Windows NT: the foundation you need 

New 32-bit applications need the 
power, security, reliability, and manage¬ 
ability of Windows NT. With full, 32-blt, 
preemptive multitasking, Windows NT 
saves you time. 

It can also protect your investment. 

Because as your company grows, 

Windows NT provides a foun¬ 
dation that will grow with you. 
You can choose to add more 
| processors or move to more 
powerful hardware (e.g,. 
Digital* Alpha AXP™ MIPS* 
R4000 series, Intel* Pentium") 
without having to change your operating 
system or applications software. 

Gut a free CD-ROM Applications Sampler 

Get Windows NT today for only $295, 
and well send you a free CD-ROM Appli¬ 
cations Sampler. Bur order today. This 
limited-rime offer ends February 15,1994. 



FAR A LIMITED TIME, GET WINDOWS NT TOR ONLY 5295 AND RECEIVE A FREE CD RDM APPLICATIONS SAMPLER. 
FOR THE NAME OF YDUR LOCAL RESELLER OR TO ORDER RY PHONE, CALL (BOO) 42G-9400, DEPT. KY4. 

Microsoft 

'Phi freight and applicable tax. Offer good fur users of any version of Microsoft: Windows 1- , UNIX* nr OS/2* operating systems. Offer expires 1/ J S/*t4. Please allow -3-6 weeks for delivery upon receipt of your order by Microsoft. Reseller 
prices may vary, If you purchase 'Windows NT through a reseller, you'll receive a coupon to redeem your free CD Applications Sampler directly from Microsoft. © 1993 Microsoft Corporation. All rights reserved. Microsoft Is a registered 
trademark, and Windows, Windows NT, and the Windows NT Logo are trademarks of Microsoft Corporation. All company and product names are the trademarks of their respective companies. Alpha AXF is a trademark of Digital Equipment 
Corp. Intel is a registered trademark and Pentium is a trademark of Intel Corp. OS/2 is a registered trademark of IBM Carp. MIPS and R4000 are registered trademarks of MIPS Systems, Inc UNIX is a registered trademark of UNIX Systems 
Libonuarlea. Offer gpod only in ihe 50 United Stales. In the 50 United States, call (BOO) 426-0400, For informs inn only: m Canada, tall (KOD) 56.V9CHS; outside i he 50 Vnind a ml Canada, call your lm.nl MUtmufi subsidiary or £206) 
W6-H661. Recommended System Requirements: personal computer running a 4S6 or higher microprocessor^ one higfi-densiry disk drive and a hard disk with TOO MB of free space: VGA, Super VGAt or video graphics adaprer compaoble with 
Microsoft Windows NT ,3,1 •„ and 16 MB memory minimum. 










REPORT 



Microkernels 


A Chorus Lexicon 

Actor* The equivalent of a 
Unix process: it provides an 
execution context for one or 
more threads. An actor is 
the unit of distribution in 
Chorus, the smallest soft¬ 
ware entity that can be allo¬ 
cated to a site. It is not the 
smallest unit that can be al¬ 
located to an individual 
processor* however; Chorus 
can allocate the indi vidual 
threads within an actor to 
different processors on a 
multiprocessor site, so that 
Chorus supports tightly 
coupled parallel computers 
as well as loosely coupled 
networked computers. 

Ports. Queues attached to 
actors by which threads of 
one actor send messages to 
threads of another. Sending 
messages via ports rather 
than directly to the other 
thread decouples communi¬ 
cation from execution, so 
communication in Chorus 
becomes transparent w r ith 
respect to distribution; one 
thread need not know where 
another is executing in or¬ 
der to communicate whh it. 
A thread can only ever be¬ 
long to one actor, but a port 
can migrate from one acior 
to another, redirecting all 
messages to the new actor. 

Site. The basic unit of com¬ 
puting hardware under Cho¬ 
rus, consisting of one or 
more processors and some 
memory and I/O devices. It 
might be a whole computer 
or just a board in a rack. 
Each site runs one nucleus. 

Thread, The unit of execu¬ 
tion in Chorus, It has the 
same meaning (Le.. a light¬ 
weight process) as it does in 
Windows NT and OS/2. 
Unlike a heavyweight Unix 
process, a thread does not 
need a private address space 
but only its own stack, and 
many threads can share the 
same address space. Under 
Chorus, that address space 
belongs to an actor. 
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sparse and random nature of 
name generation. 

3. Only knowledge of the key 
of a port group gives the right 
to update it (Le., to insert or re¬ 
move ports). 

The Chorus IPC system also 
supports authentication, issu¬ 
ing to every new actor and port 
a protection identifier that can¬ 
not be altered except by a spe¬ 
cial superuser. Every message 
is stamped with the identifiers 
of its sender actor and port. The 
receiver can read, but not mod¬ 
ify, this stamp and apply its 
own authentication policies 
(e.g,, traditional Unix file per¬ 
missions). 

The UI of a port group 
names all the ports in the group 
so that when a thread sends a 
message to that UI, the mes¬ 
sage will be received by every 
port in the group. A newly 
created port group is just an 
empty UI, into which ports can 
be inserted and removed dy¬ 
namically. A port can belong 
to more than one group at the 
same time. 

This group concept is very 
important to Chorus, because 
the group UI provides a single 
stable name for what might be 
a changing group of entities. 
In effect, a group UI names a 
system service rather than the 
actual servers that provide the 
service. 

Groups permit a degree of 
immortality, because they per¬ 
sist even after the ports they 
contain have terminated. This 
property allows failed servers 
to be dynamically replaced 
(i.e„ hot reconfiguration) with¬ 
out disrupting any transactions 
in progress. 

Take, for example, a RAID- 
style file server built from a 
bank of drives. Each drive's 
server will have one or more 
ports by which actors else¬ 
where in the system can ex¬ 
change data with it. If these 
ports are all inserted into a sin¬ 
gle group and remote threads 
send messages to the group 
rather than to the individual 


pons, you can replace a failed 
drive with a backup unit, and 
programs that are running will 
never notice any difference. 

Objects Are COOL 

With Unix pretty well tamed, 
Chorus Systems has turned its 
attention to object orientation. 
COOL (Chorus Object-Orient¬ 
ed Layer) is an ongoing re¬ 
search project, now into its sec¬ 
ond iteration, being carried out 
with TNRIA and two European 
Esprit projects. COOL-2 de¬ 
fines three layers that sit on top 
of the Chorus nucleus, 

COOL-base, the first layer, 
encapsulates the Chorus nu¬ 
cleus to present a new r object- 
oriented microkernel with a 
system-call interface. COOL- 
base deals with abstractions 
called clusters^ which are sim¬ 
ply collections of virtual mem¬ 
ory regions mapped into an 
address space. From a higher- 
level viewpoint, clusters are the 
places where objects exist. The 
COOL-base layer manages 
clusters, mapping them into 
multiple address spaces to pro¬ 
duce distributed cluster spaces. 
Clusters are the units of per¬ 
sistence and are subject to gar¬ 
bage collection. 

On top of COOL-base lies 
the GRT (generic run-time) 
layer, which provides support 
for finer-grained objects with¬ 
in clusters. In particular, the 
GRT provides for object exe¬ 
cution* virtual object memory* 
a single-level persistent object 
store similar in concept to that 
used in Apple's Newton archi¬ 
tecture, interobject communi¬ 
cations based on nucleus RPC, 
and a protection subsystem to 
enforce protection of objects 
during application execution. 

The final layer is the lan¬ 
guage-specific run-time layer, 
which maps the object model 
of particular programming 
languages, such as C++ or 
Smalltalk, onto the CRT's ab¬ 
stractions. This layer uses pre¬ 
processors to generate an upcall 
table for every type of object 
created at the CRT level, 


through which the GRT can 
call to obtain language-specif¬ 
ic information about the se¬ 
mantics of certain operations. 
For example, it could find out 
how to convert in-memory 
object pointers to persistent 
pointers for storage* or how to 
handle method dispatch. This 
mechanism will enable COOL 
to support many different OOP 
(object-oriented programming) 
languages with reasonable ef¬ 
ficiency. 

The toughest outstanding 
problem in COOL right now is 
how to group objects that in¬ 
voke one another into the same 
cluster, so as to maximize effi¬ 
ciency. Current versions do this 
statically, scanning the source 
code for object interactions, but 
the long-term plan is to inves¬ 
tigate dynamic clustering based 
on the run-time execution pat¬ 
terns of objects. 

When COOL makes it to 
product status, then Chorus, 
alone among current operating 
systems, will be able to claim 
that it can handle every item 
on that wish list at the begin¬ 
ning of this article. If s begin¬ 
ning to look as though Taligent 
(the IBM/Apple joint venture) 
and Microsoft may be busy 
reinventing wheels that they 
could have bought on a shop¬ 
ping trip to Paris, ■ 


Dick Fountain is a BYTE contribut¬ 
ing editor hosed in London. He spe¬ 
cializes in programming languages 
and system architectures. You can 
reach him on the Internet or BIX at 
dickp@bixAom, 
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+33 1 30648200 
fax: +33 1 30570066 

Circle 1090 on inquiry Card. 

Chorus Systems, Inc. 
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Some applications need a 
Real Realtime Operating System 


Whether you're monitoring a nuclear reactor or handling credit- 
card transactions, you need realtime perfonuance you can count 
on around the clock. The kind of performance QNX* has 
delivered for well over a decade.>^- i QNX sustains a host of 
successful mission-critical applications in a wide range of 
industries. From POS to medical instrumentation, from SCADA 
to voice mad, thousands of VAEs and OEMs 
rely on QNX for their realtime solutions. It's 
easy to see why. QNX is a microkernel OS 
combining realtime executive-class speed with 
a rich, self-hosted development environment. 

You won't have to waste time on cross¬ 


development, so you'll see faster time-to-market and easier 
maintenance for your applications,~- h QNX is remarkably 
flexible. You can easily strip it down to an embedded system or 
build it up to a vast network serving hundreds of CPUs.^QNX 
follows Open Systems standards like POSIX and TCP/IP, so all 
your applications become all the more portable and 
interoperable. And you can run most popular 
DOS packages-even Microsoft* Windows™ 3.1 
in standard mode under QNX.^So if you're 
looking for a time-tested foundation for your 
mission-critical applications, it's time for a real 
realtime solution.~It 3 s time for QNX. 



we work in real Time. 


1-800-363-9001 

(EXT. (01) 


QNX Software Systems Ltd. I7S Terence Matthews Crescent, Kamata. Ontario. CANADA K2M 1WQ TEL:613-591 -0931 ■ FAX;61 3-591-3579 

ii QNX Software Systems Ltd. 1"3§3 QNX ts a regJsii-wd traotmatk at QNX Software Ltd- Mlcwwft Is a restored trademark and Windows Is a trademark of Mkuosoft Corpora dor. 
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Be in totally different worlds 
at the same time. 


With the world’s #1 PC X connectivity software from Hummingbird. 


In today's computing landscape, 
as a PC user you need to be in many 
different worlds. You may work in 
DOS, MS-Windows or Windows NT, 
and still need access to X Windows 
applications running on UNIX, VMS, 
or other operating systems. 
Hummingbird's PC X servers let you 
do just that. Imagine being able to 
copy and paste text and graphics 
between these environments on your 
PC screen. Or, with our X develop¬ 
ment tools, you can port or develop X 
applications right on your PC. 

For performance, maturity and 
compatibility, nothing beats 
Hummingbird. And for good reason. 
For the second year running we are 



the world leader in PC X server sales,* 
and we continually lead the way with 
innovative features, many of which 
have become industry standards. 

So, if you are looking to expand 
your computing horizons, look to 
Hummingbird. Many Fortune 500 
companies already have. Our prod¬ 
ucts are sold and supported in 40 
countries. 


The Hummingbird family of PC X 
servers includes: 
eXceed/W for MS-Windows 
eXceecl/NT for Windows NT 
eXceed/OS2 for IBM OS/2 
eXceed/DOS for DOS 
eXceed/Xpress for serial connection. 

Other Hummingbird Products: 
eXceed/NT-XDK X development 
toolkit for PC's with NT 
eXceed/W-MDK OSF/Motif toolkit 
for MS-Windows 

eXtend Host-based PC to UNIX file 
management system. 

Contact us for more information, 
or for the Hummingbird reseller 
nearest you. 

In Europe: 

37 rue de Vermont, 1202 Geneva Switzerland 
Telephone: 41 (22) 733 18 58 Fax: 41 (22) 733 64 03 




HUMMINGBIRD 
COMMUNICATIONS LTD. 


2900 John Street, Markham, Ontario, Canada L3R 5G3 
Telephone: (905) 470-1203 Fax: (905) 4704207 
tv mail: sales@hcl.com 


' Sources - International Data Corporation, Jan. 1993, The X Business Group, Jan. 1993. All trademarks and registered trademarks are tine property of their respective companies. 
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icrokemel technolo¬ 
gy lays a foundation 
for modular systems 
that can evolve in an 
orderly manner, but it doesn't guaran¬ 
tee results. For example, you could ar¬ 
gue, with some justification, that MS- 
DOS already is a microkernel to which 
users add extensions such as network¬ 
ing and Windows. Of course, redefining 
DOS in this way doesn't sweep away 
the instabilities and conflicts that arise 
when you pile on arbitrary mixtures of 
TSR programs, device drivers, and 
memory managers. Similarly, Macin¬ 
tosh users find that INfTTs and other system extensions of¬ 
ten lead to trouble. 

Clearly whafs needed is an object-oriented approach 
to the design of operating systems—one that lends disci¬ 
pline to the process of adding modular extensions to a 
small kernel. Microsoft, Apple, IBM, Noveil/USL (Unix 
Systems Laboratories), and Sun Microsystems are ail mov¬ 
ing their operating systems in this direction. Taligent, the 
IBM/Apple joint venture, hopes to leapfrog everybody 
else with its from-scratch object-oriented operating sys¬ 
tem. Next, meanwhile, ships Motorola and Intel versions 
of NextStep, the most advanced microkernel-based and 
object-oriented operating system available. NextStep lacks 
the bottom-io-top object orientation that will be Taligenf s 
hallmark, but at least it's available today. 

Fully object-oriented operating systems will appeal 
strongly to systems programmers and users alike. At the 
system level, objects will enable programmers to dig deeply 
into the depths of the operating system to customize it to 
their needs, without disrupting system integrity. At the ap¬ 
plication level, users will find that they can mix and match 
features and accessories. 

Objects also pave the road to distributed computing. 
Objects are units of code and data that communicate by 
sending and receiving messages. When built correctly, the 
objects in a system are highly interchangeable, and it can 
be a relatively straightforward task to swap remote ob¬ 
jects for local objects and thereby extend object commu¬ 
nication across a network. Programmers must compensate 
for the latency inherent in such a distributed system, but 
that's not the hardest problem that these systems intro¬ 
duce. The tough nut to crack will be uniform directory 


services that enable pro¬ 
grammers to name and 
search for objects on a net¬ 
work that may be scattered 
worldwide. 

The seamless nature of 
object systems will radically 
alter the way we think about 
where our data is. Data will 
be encapsulated in objects 
that will in some cases be 
able to roam to where they 
are most needed. We are 
in the habit of thinking that 
a document is simply stored 
on a particular hard disk. 

Distributed object systems 
will ask us to surrender that comfortable certainty in ex¬ 
change for the power and flexibility of location-transpar¬ 
ent storage. 

If we're to entrust our data to object systems, we’ll have 
to be sure they can handle it securely. What’s to prevent a 
malicious user from forging messages to access informa¬ 
tion? The next generation of operating systems will in¬ 
clude cryptographic protocols that will enable objects to 
authenticate messages. Complete object systems will also 
have to provide ways to authorize some forms of inter¬ 
object communication while denying others. 

All this won’t happen overnight; it's going to be a long, 
evolutionary process. But it's important to understand how 
the technologies available today and those available in 
the near future—Microsoft's OLE; the OpenDoc standard 


Object-oriented 
technologies will 
help the next 
generation of 
operating systems 
evolve in an 
orderly way and 
reach out across 
the network 
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from Apple, IBM, WordPerfect, Novell, 
and Borland; IBM's DSOM (Distributed 
System Object Model); Next's PDO 
(Portable Distributed Objects); and Tali- 
gent’s frameworks—will prepare users for 
life in a world of distributed objects. 

The Evolution of Microsoft's OLE 

Applications at the top of the object food 
chain will be most users’ first taste of these 
emerging object systems. For Windows 
users, that means applications that use Mi¬ 
crosoft's OLE technology. With the first 
version of OLE, which debuted with Win¬ 
dows 3,1, users could insert objects into 
client documents. Those objects referred to 
(in the case of linking) or contained (in 
the case of embedding) data in a format 
recognized by server applications. Users 
double-clicked on the objects to launch 
the server applications and transfer data 
to them for editing. 

OLE 2.0, available now as a Windows 
3.1 extension, redefines the client docu¬ 
ment as a container. When a user double¬ 
clicks on an OLE 2.0 object that’s been 
inserted into a container document, it can 
be activated in place. Suppose, for exam¬ 
ple, that the container is a Microsoft Word 
6.0 document and the inserted object rep¬ 
resents a range of cells in Excel 5.0 for¬ 
mat. When you double-click on the spread¬ 
sheet object, Word’s menus and frame 
controls magically become those of Ex¬ 
cel. In effect, the word processor becomes 
a spreadsheet while the contained spread¬ 
sheet object has focus. 

Clearly, the user benefits from this com¬ 
pound document model, but for program¬ 
mers, OLE 2.0 requires a radical mind 
shift. They’re used to writing applications 
that can, to a large extent, control the user 
interface. Under OLE 2,0 or similar sys¬ 
tems, the programmer 
must build an applica¬ 
tion that’s prepared to 
surrender substantial au¬ 
tonomy and function as 
a cog in a machine. Pro¬ 
grams have to conform 
to rigid interfaces in or¬ 
der to interact success¬ 
fully with other objects. 

OLE’s designers strove 
to find the right balance: 

The interface had to be 
sufficiently rigorous to 
ensure trouble-free ob¬ 
ject interaction, yet flex- 
ible enough to allow 
objects to evolve in in¬ 


teresting and useful ways. 

The root interface supported by all OLE 
2.0 objects is called IUnknown, h provides 
a method. Query Interface, that describes 
other, more specialized interfaces sup¬ 
ported by each object. To inquire about 
one of these, your program consults Query- 
Interface, which supplies the name of the 
interface. How do you know which names 
to inquire about? They’re listed in the sys¬ 
tem registry. 

When you call through an interface to 
the methods it supports, you’re using a 
virtual function table, or viable, that is 
quite similar to the vtables generated by 
C++ compilers. But while the structures 
generated by C++ compilers can differ 
from machine to machine and from com¬ 
piler to compiler, OLE’s vtables present 
a standard, well-known mechanism. 

The similarity to C++ does mean, how¬ 
ever, that OLE 2.0 is much easier to use in 
C++ than in any other language. Calling 
OLE 2.0 objects from C, for example, re¬ 
quires substantial effort. You have to cre¬ 
ate and initialize vtables explicitly, dupli¬ 
cating work that’s done automatically by a 
C++ compiler. The C++ bias of OLE 2.0 
stands in sharp contrast to the language 
neutrality of IBM's SOM (System Object 
Model), the object-dispatch mechanism at 
the heart of OpenDoc (see the table "’OLE 
vs, OpenDoc”), 

OLE objects can support a wide range of 
interfaces to functions for such things as 
memory management, name binding, data 
transfer, and object storage. Among the 
most important are the interfaces that pro¬ 
vide a common way for an object to ne¬ 
gotiate with the container for display real 
estate in the container’s window and for 
storage space in the container’s document. 

The infrastructure required to support 


these complex object interactions is so ex¬ 
tensive that Microsoft has described OLE 
2.0 as “one-third of an operating system.” 
Object storage, for example, utilizes a doc- 
file T which is really a miniature file sys¬ 
tem contained within an ordinary MS-DOS 
file. Docfiles provide their own internal 
mechanisms for subdirectories, locking, 
and transaction (i.e., commit/rollback) se¬ 
mantics. 

What doesn’t OLE do yet? Networking 
is the most glaring omission, and it’s the 
top priority for future OLE development. 
The next major iteration of OLE will ap¬ 
pear - in a distributed, object-based version 
of Windows called Cairo, which is due in 
1995, 

Apple's Open Doc 

Apple, along with WordPerfect, Novell, 
Sun, Xerox, Oracle. IBM, and Taligent— 
collectively known as the Component In¬ 
tegration Laboratories—is also pursuing 
an object-oriented compound document 
architecture called OpenDoc, Designed as 
a cross-platform technology, the project 
lags behind OLE 2.0 considerably and 
won’t enter its alpha stage until about the 
time this article sees print. Apple expects 
to ship beta OpenDoc development kits 
this summer, in time tor the Apple World- 
Wide Developer's Conference. 

The core technologies in OpenDoc are 
the Bento storage mechanism (named after 
the Japanese plates with compartments for 
different foods); a scripting technology 
that borrows heavily from AppleScript: 
and IBM’s SOM. In a Bento document, 
each object has a persistent ID that moves 
with it from system to system. Storage is 
not only transactional as in OLE, but it is 
capable of storing and tracking multiple 
rev i si ous of each object If there are several 
drafts of a document, 
only the incremental 
changes from one revi¬ 
sion to the next will ac¬ 
tually be stored. The up¬ 
per limit to the number 
of extant revisions will 
be user-configurable. 

This incremental ap¬ 
proach will significant¬ 
ly reduce the disk space 
that’s needed to main¬ 
tain multiple revisions 
of a document. Because 
the Bento system will be 
transactional and multi¬ 
user-safe, it will lend it¬ 
self to the development 


OLE VS. OPENDOC 

Two models for object oriented compound documents. 


OLE 

OPENDOC 

Openness 

Controlled by Microsolt. 

Controlled by the CIL (Component 
Integration Lab). Many vendors, 
including Apple, Borland, Claris, and 
WordPerfect, are participating in the 
project. 

Language 

C-HH-oriented. 

Language-neutral. 

Inheritance 

Simulated with aggregation. 

Genuinely supported. 

Storage Model 

Compound file with transaction 
controls. 

Compound file with transaction and 
revision controls. 

Availability 

For programmers, now. For users, 
OLE ’2.0 capable applications are 
now shipping. 

For programmers, alpha and beta 
versions will appear during 1994. 
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Significant Savings, Equivalent Performance. 

Kingston 's IBM designed SLQNow! plus SX/Now!, 
486/Now! and MCMasterprocessor upgrades 
make existing systems perform like new 386SX ; 
486SX or 486DX models. They provide the 
power needed for today's software, perform 
comparably to new systems and cost at least 
70% less. 



Quality is Assured. 
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and etm product with 
original system diag- 
and certification by 


quality and compatibility. 
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H Fuli Compatibility, 

Kingston'sprocessor upgrades 
It runs with m tested to befully compatible 
NetWare today's most popular oper¬ 

ating environments including MS DOSl Microsoft 
Windows, IBM’s OS/2 and Novell Netware, 


More Information, 

Contact your nearby Kingston dealer 
or give us a call at (800) 835-6575 
to find out which processor upgrade 
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The Inside Name in Upgrades 



17600 Newbope Street, Fountain Valley, California 92708 (714) 435-2600 Fax (714) 435-2699 
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Objects 


To Inherit or Not to Inherit? 


The ability of objects to be derived from 
and specialize more general objects is 
fundamental to any object-oriented sys¬ 
tem, Yet Microsoft deliberately exclud¬ 
ed inheritance from OLE 2.0's object 
model The problem, according to OLE 
developers, is that it's hard to specify a 
precise interface between a base object 
and a derived one. 

For example, suppose an object inher¬ 
its half of its behavior from the operating 
system and provides the other half itself. 
Now suppose that a new version of the 
operating system revises the base object 
while preserving its interface, in theory, 
the derived object should still work per¬ 
fectly. This is the major selling point for 
object-oriented systems, IBM, for ex¬ 
ample, touts SOM (System Object Mod¬ 
el) as a way to achieve binary reuse of 
objects. 

But there can be hidden pitfalls, say 
OLE developers. Suppose the derived 
object defines a virtual method that su¬ 
persedes a method in the base object. 
Suppose also that the original version of 
the base object called this virtual method 
once after all its data was initialized. 
What if the new base object called the 
virtual method before some piece of data 
was initialized? The interface wouldn't 
be violated—parameters would still be 
passed correctly — btu taciL assumptions 
made by the derived object's program¬ 
mer could lead to trouble. 

Microsoft therefore came up with the 


notion of aggregation , whereby pro¬ 
grammers must explicitly build in the 
pointers from a derived object to a base 
object. This approach allows the pro¬ 
grammer to build in controls that would 
stop the object from inheriting something 
in a dangerous w r ay. The programmer 
could, for example, force the derived ob¬ 
ject to check the revision number of the 
base object. 

In IBM’s SOM. on the other hand the 
dispatcher automatically uses the first in¬ 
stance of a base-class object that it can 
find. Tins approach requires more disci¬ 
pline on the part of programmers, who 
must try to ensure that the derived code 
they write interacts with base-class ob¬ 
jects from one revision to another. 

Apple's Kurt Piersol is familiar with 
this dilemma, because OpenDoc's ob¬ 
ject model is SOM. He believes, how¬ 
ever, that talented programmers deserve 
die freedom that inheritance brings and 
can handle the responsibility that it de¬ 
mands. Jim Green, director of the DOE 
(Distributed Objects Everywhere) proj¬ 
ect at Sun Microsystems, agrees, and he 
notes that Microsoft’s is the only object 
system that imposes such strictness. 

Who's right7 Only time will tell Ob¬ 
jects are not standard equipment yet. 
When there’s a broader base of experi¬ 
ence, we'll see wheLher programmers 
will run amok with inheritance and come 
begging for forgiveness like the prodi¬ 
gal son. 


of collaborative applications. Note that 
OLE does not currently support revision 
control, although Microsoft says ibis fea¬ 
ture will appear in Cairo. 

OpenDoc's scripting, which is modeled 
on the Mac’s AppleScript, implements a 
set of standard verbs that are intended to be 
as general as possible. Fourteen core verbs 
will apply polymorphically to almost all 
applications supporting OpenDoc, A verb 
might specify, for example, “move to next 
item,” w hich could mean “move to the 
next word” in a text document and “move 
to the next cell” in a spreadsheet. 

Apple's decision to introduce object- 
oriented polymorphism to the OpenDoc 
scripting language grew out of the com¬ 


pany's experience w r ilh HyperCard, ac¬ 
cording to OpenDoc developer Kurt Pier- 
sol. HyperCard's XCMD mechanism en¬ 
abled programmers to add arbitrary 
commands to the HyperCard scripting lan¬ 
guage. But programmers had to resort lo 
difficult and inelegant tricks that could 
have been avoided if HyperCard’s lan¬ 
guage model had been stronger. 

Apple has learned its lesson, says Pier- 
sol, Thanks to IBM's SOM, which is a 
language-independent engine that imple¬ 
ments inheritance and method-dispatch¬ 
ing, OpenDoc’s script language will en¬ 
able programmers to write clean, clear 
code that makes it much easier to integrate 
d ifferent app 1 ic ation s. 


The team at Apple plans to make Open¬ 
Doc compatible with Microsoft's OLE. If 
the plan succeeds, the OpenDoc system 
will be able to wrap OLE objects with a 
layer of message-translation software. An 
OpenDoc container would see an embed¬ 
ded OLE object as an OpenDoc object, 
and the OLE object would see its contain¬ 
er as an OLE container. Apple says that 
the reverse translation should also be pos¬ 
sible. In that scenario, OpenDoc objects 
function in OLE containers. The translation 
layers are being developed by WordPer¬ 
fect with help from Borland, Claris, Lotus, 
and others. 

Can it work? It's a tall order, but the 
fact that both OpenDoc and OLE are built 
with object technology makes the notion at 
least conceivable. Given that editing a doc¬ 
ument involves universal conventions such 
as “save" and “delete," Microsoft and Ap¬ 
ple are certain to express their interfaces in 
similar ways. 

Dueling Object Models: SOM and COM 

Underlying OLE and OpenDoc are two 
competing object models: Microsoft's 
COM (Component Object Model) and 
IBM’s SOM. Each defines protocols that 
objects use lo communicate with one an¬ 
other. How do they differ? Most visibly, 
SOM is language-neutral and supports in¬ 
ker ilance, while COM is strongly biased 
toward C++ and eschews inheritance in 
favor of an alternative mechanism that Mi¬ 
crosoft calls aggregation. See the text box 
“To Inherit or Not to Inherit?" for a sum¬ 
mary of the inheritance/aggregation de¬ 
bate. 

IBM first used SOM to support the class 
hierarchy of ihe Workplace Shell in OS/2 
2.0. Bui that's just one application of what 
is in fact a fully general system for defin¬ 
ing object hierarchies and invoking object 
methods. When one SOM object invokes 
another, the SOM run-time engine inter¬ 
cepts the calk locates the target object, ac¬ 
tivates it, and passes parameters in a stan¬ 
dard binary format. 

SOM solves a problem that has long 
plagued OOP (object-oriented program¬ 
ming) languages. Such language systems 
interoperate poorly because no binary 
standard supports inheritance and method 
dispatching across compilers—never mind 
across languages. You can’t take a class 
iibrary written in Borland C++ and extend 
it using Microsoft C++. Nor can you in¬ 
herit from or extend Borland or Microsoft 
class libraries using COBOL, C or Small¬ 
talk. But you can do all these things if you 
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At $345 it doesn't 
pay to buy dumb. 




Dumb hubs are, well, pretty dumb. 
But intelligent hubs cost too much. 
Now there’s an alternative. New 
Compex TP3000 r ” modular, 
manageable 6-port hub system. 

At $345 it’s a pretty smart solution 
for a dumb price. 

Stack the TP3000 in groups of 
four practically indefinitely. Any two 
TP3000s may 
be connected 
for 19” rack 
mounting - all 
hardware is 
included. And 
here’s the really 
smart part. Add 
the IN3000™ external intelligent 
module and you get all the hardware 
for SNMP and HMI hub management 
of up to 28 ports for only $745. When 
you figure the math, you’re getting an 
upgradeable hub at under $50/port 



and a fully managed system for less 
than $76/port. 

Basically, with a TP3000 system a 
network can start small and then grow 
indefinitely. Two ports at the back of 
the compact unit let 
you daisy chain the 
hub. Six RJ45 
connectors and 
status LEDs are 
located on the front. One coax 
connector allows you to easily 
connect 10 Base T workstations to 
existing coax networks. Unlike other 
hubs, the TP3000 doesn’t use data 
ports for expansion, so all ports are 
available for node connection. 

The payoff? You can easily start 
with a minimum network, then 
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make SOM, rather than C++ or some 
oiher OOP language system, respon¬ 
sible for inheritance and method dis¬ 
patch. 

This approach yields another im¬ 
portant benefit: rapid development, I 
quit programming with one set of ob¬ 
ject-oriented libraries supplied tor the 
Mac because 1 grew tired of waiting 
for lengthy compilations whenever 1 
made the slightest modification to the 
root of the class hierarchy. Everything 
needed to be recompiled because the 
parts were in some way dependent on 
the root class. 

SOM solves this “fragile base 
class” problem, according to IBM, by 
eliminating the need to recompile in many 
eases. You can add new r methods and local 
variables to a base class without recom¬ 
piling its derived classes, and the derived 
classes can continue to call methods of the 
base class as before. 

This flexibility is essential if a system is 
to be extended cleanly. If you use the sys¬ 
tem’s window object and build your ap¬ 
plication around the features in it, you 
don’t want to have to recompile your entire 
application when IBM decides to add more 
features to the system window object, 
SOM ensures that the new features won’t 
get in your way. You may choose to use 
them in a later revision of your software, 
but there is no need to recompile the soft¬ 


ware to remain compliant with the base 
system. 

This flexibility does come at a price, 
however. Using SOM means that compil¬ 
ers cannot optimize interobject communi¬ 
cations. In conventional OOP implemen¬ 
tations, compilers can sometimes place 
small objects in-line, effectively creating 
an instance of the object and removing the 
interobject communication code. A flexi¬ 
ble object model like SOM must inevitably 
trade away such optimizations. 

The SOM model was recently extended 
to work in a distributed manner on IPX/ 
$PX, TCP/IP, and NetBIOS networks, 
DSOM looks the same as SOM to a pro¬ 
grammer, but the DSOM run-time engine 
can match up objects with re¬ 
quests for their services even 
when those requests reach across 
process or machine boundaries. 

Mow will IBM handle the 
naming of objects in a distrib¬ 
uted system? DSOM provides 
its own, somewhat limited di¬ 
rectory service, but for large- 
scale systems IBM plans to rely 
on the global directory services 
of the Open Software Founda¬ 
tion's DCE (Distributed Com¬ 
puting Environment). 

Microsoft's COM 

Microsoft’s COM, developed for 
OLE 2.0, tackles the same prob¬ 
lems that IBM ’s SOM does, yet 
in startlingly different ways. The 
most visible difference is that 
COM doesn’t explicitly support 
inheritance. Instead it offers an¬ 
other mechanism, called aggre¬ 
gation , that requires objects to 
explicitly include pointers to ob¬ 
jects higher up in the hierarchy 


(see die figure “Inheritance vs. Ag¬ 
gregation”). 

As an example, imagine you’re cre¬ 
ating a spreadsheet object in a docu¬ 
ment, but you want it to have flexi¬ 
ble column widths instead of the fixed 
columns provided by the standard ob¬ 
ject. With conventional OOP you’d 
inherit most capabilities (e.g., formu¬ 
la translation and constraint propaga¬ 
tion) from the base class and then 
override the display function to im¬ 
plement variable-width columns. The 
compiler in C++, or the SOM run¬ 
time engine in the case of SOM, 
would redirect the display calls to your 
code while routing other calls to the 
ancestral object. 

Microsoft’s OLE, however, won’t do 
such redirection automatically. You must 
explicitly expand your object’s viable to 
include pointers to the reference class. In 
Microsoft's terms, you “aggregate” the 
pointers into your object. Why is this nec¬ 
essary? The Query Interface method in each 
OLE object only knows how to read local 
vtables: it can’t search upward through an 
inheritance chain, because there isn’t one. 

Microsoft’s architects chose this ap¬ 
proach because they thought that it would 
be more resistant to the “fragile base class” 
problems that emerge when a base class 
is redefined. “It is significantly easier for 
programmers to not be clear about the ac¬ 
tual interface between a base and derived 
class than it is [for themj to be clear," says 
Bob Atkinson, one of the principal devel¬ 
opers of COM and OLE. “In practice, the 
base-derived interface will not be well ar¬ 
ticulated, thus preventing the base-class 
provider from revising his product/ 1 he 
notes. 

But OLE developers didn’t want to rule 
out inheritance completely; so they al¬ 
lowed objects to effectively inherit func¬ 
tions by adding them to their internal 
dispatch table. In this scenario, the spread¬ 
sheet object you've created would contain 
your own display functions, along with 
pointers to all the functions in the main 
spread s heel o bj ec l. 

The Taligent Revolution 

Taligenl (Santa Clara, CA) is building a 
new, object-oriented operating system 
from the bottom up. Everything in the sys¬ 
tem, from device drivers to applications, 
will share a common object model. The 
company expects that this bold approach 
will produce a clean operating system that 
will be completely extensible. 


inheritance vs. Aggregation 


Inheritance Aggregation 



In both Cases, your object passes on tails to draw its frame 
in a method called Draw Frame. In the SOM inheritance 
model the ORB (object request broker) vectors the 
Draw Frame call directly to the base class object where it is 
implemented. In the COM aggregation model , your object 
must add to its vtable the necessary? pointer to the 
Draw Fra me method in the base class object 
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Before you decide what client/server 
platform is right for you, make sure 
you know what’s true, and what’s 
Not True. 

Fact: the OS/2* client/server solution preserves 
your current hardware and software investment, 

I accessing your mainframes, minis and 
PCs when necessary and bringing 
their power and capacity to 
the desktop level. Fact: the 
Windows NT™ solution is 
based on PC servers and desktops and 
doesn’t embrace all your existing 
resources. That could mean porting 
applications and data. The only plus 
that offers is the cost of porting plus the 
cost of additional PC servers. 

Fact: OS/2 2.1 runs DOS, 

Windows™ and more than 1,200 native 
OS/2 applications. With LAN Server 3.0 
or Novell* NetWare,* OS/2 supports DOS, 

Windows, OS/2 and Mac clients, ['act 
not likely NT will support all you; 
applications. It won’t run existing 32-1 
applications like WordPerfect* 5.2 for 
and Lotus 1-2-3* for OS/2. It will require 
additional software to support DOS, OS/2 and 
even Windows clients. Worse yet, Infoworld sources 


The OS/2 ► 
client/server 
solution exploits 
your existing 
hardware and 
software invest¬ 
ment, There ’s No A 
Telling how much j 
the NT solution ™ 
could cost you. 


truth 


about 


A All this monkeying around with NT raises lots of 
questions. OS/2 has the answers. 

report that Windows 3.x applications run 20% 
slower under NT than they do under OS/2 2.1! 

Fact: OS/2 delivers powerful, reliable, client 
server applications for data storage and retrieval 
(DB2/2, Oracle 7* InlbPump™), communications 
(Communications Manager/2, REMOTE OS,™ 
TalkThru*), transaction processing (C1CS, IMS 
Client Server/2 V2), comprehensive network 
management (LAN NetViewf CA-UNICENTER; 














main/DACS™ AlertView^ Foundation Manager™), 
1 more. Fact: The NT strategy is still Not There, 

1 neither are native client/server 
ilications. 

Fact: OS/2 is committed to the 
ustry-accepted Distributed Com- 
Ling Environment (DCE) standards 
the Open Software Foundation* 
t: NT is NoT* second-genera- 

Fact: NT still Needs Time to don solid . 

prove itself in the 

_ real world* Fact: 

_ ^OS/2 is used by 

Imilfions world- 


With OS/2, it's fill / 
jsgeed ahead for your 
^DOS'/Wdidoics and 
sOS/2 appkcatiom- 
^ there's no need to buy 
DOS and Ifnndows. 



wide. It’s the leading, second genera¬ 
tion, 32-bit Inter-based operating 
system—a more stable, more 
developed version of the award¬ 
winning March, 1992 release* 

If you’re looking for a cost-effective, secure, high 
function client/server solution today—Not Tomorrow- 
then OS/2 is lor you. To order or to find out more 
about OS/2 2.1, call 1 800 3-IBM-OS2. In Canada, 
call 1 800 465-7999* OS/2 2.1 is also available at your 
local software dealer. And that’s a fact. 

Operate at a higher level." 

server 


This ad was created by UNTAS and got to this publication on time using DOS. Widows and 
OS/2 programs running on OS/2. IBM, OS/2 end Net View are registered trademarks and DB2/2 
and "Operate at a higher level" are trademarks ol International Business Machines Corporation. 
All other products are trademarks or registered trademarks of their respective companies. 

© 1993 IBM Corp. 
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Objects 

Taligent engineers talk obsessively 
about frameworks, by which they mean 
structures that harness collections of ob¬ 
jects. Conventional frameworks include 
Borland’s Object Windows Library, or 
OWL, and Apple’s MacApp. These, how¬ 
ever, govern only the creation of applica¬ 
tions that run under Windows and the Mac¬ 
intosh. They include classes for windows, 
controls, menus, and other GUI parapher¬ 
nalia. By relying on these frameworks to 
handle simple, standard user interactions, 
programmers can concentrate on more 
complex and application-specific tasks. 

Taligent’s frameworks, by contrast, will 
reach down into the bowels of the operat¬ 
ing system. But with this unprecedented 
freedom will come an equal measure of 
responsibility. Programmers will have to 
tread carefully: If you want to add a de¬ 
rived class that takes control of a certain 
feature of the system, you have to be sure 
not to violate any of the assumptions built 
into the base class. 

This principle holds true for any oper¬ 
ating system, of course, but I have alw ays 
found programming in frameworks to be 
like writing sonnets: There are many pos¬ 
sible themes, but there are also some rules 
that just cannot be broken. Nevertheless, 
Taligent's radical openness and mallea¬ 
bility are alluring. 

Complicating the future of Taligent is 
the company’s relationship with its par¬ 
ents, IBM and Apple. TaligenL plans to 
release in 1996 its own operating system, 
which shares IBM’s SOM and its micro¬ 
kernel. But the company also plans to re¬ 
lease a personality module that sits in 
IBM’s Workplace OS milieu. It is not clear 
yet whether, or how, Apple intends to 
move the Taligent technology onto the 
Macintosh platform. 

Next Got There First 

The furor surrounding the object-orient¬ 
ed futures of Microsoft, Apple, IBM, and 
Taligent can obscure the Fact that NextStep 
delivers many of the same benefits today. 
It allows you to spin together reusable ob¬ 
jects to build a slick user interface in no 
time Hat (see the screen on page 144), and 
Next supplies powerful frameworks for 
database and 3-D graphics work. 

Over the last five years, NextStep’s per¬ 
formance has improved dramatically, says 
Avadis Tevanian, manager of Next’s RISC 
business unit. A key challenge for devel¬ 
opers was to optimize memory allocation 
so that objects were kept together in mem¬ 
ory. Early versions of the system swapped 
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excessively because they couldn’t achieve 
locality of reference with respect to ob¬ 
jects. 

The NextStep compiler now also per¬ 
forms some object-level optimizations. 
Each method is assigned a unique num¬ 
ber, and objects can invoke a method by 
number rather than by name. This ap¬ 
proach speeds up context switching and 
makes NextStep extremely responsive to 
the user. 

NextStep also tackles the problem of 
distributing objects across a network. A 
technology called Distributed Objects sim¬ 
plifies the task of creating systems of ob¬ 
jects that communicate across a network. 
A programmer makes an object available 
throughout the network by vending it— 
that is, registering its name in the Network 
Name Service. Programmers who use Dis¬ 
tributed Objects can avoid dealing with 
the lowest level of interaction with Mach, 
the network, and RPCs (remote procedure 
calls). 

Next is now making Distributed Ob¬ 
jects available on other operating systems, 
in a form called PDO—Portable Distrib¬ 
uted Objects. PDO for HP-UX, which 
shipped in mid-November, contains the 
Objective C language compiler (he., the 
language in which NextStep objects are 
written) as well as code for handling dis¬ 
tributed object requests. Next intends to 
ship PDOs for Data General, NCR, and 
other Unix platforms and eventually non- 
Unix operating systems, possibly including 
Windows NT. 

Docs the requirement to use Objective C 
limiL the appeal of PDO? Not according 
to Ricardo Pa rad a, software engineer wiLh 
Pencom Software. “Nothing beats Objec¬ 
tive C for objects;’ he says. “NextStep is 
the platform that made me see that C++ 
is not good enough for OOP.” 

At press time. Next and SunSoft an¬ 
nounced a joint licensing agreement that 
will marry Sun's developing object tech¬ 
nology with the NextStep application en¬ 
vironment. Next will freely publish a spec¬ 
ification describing OpenStep, an operating 
system-independent software layer en¬ 
compassing NextStep APIs and applica¬ 
tion frameworks. Sun will license the 
OpenStep application layer from Next, 
along with development tools including 
Interface Builder, and will make these stan¬ 
dard parts of Solaris, The OpenStep spec¬ 
ification will be written in terms of Ob¬ 
jective C, but it can also be implemented in 
C++. “We’ve been investing for three 
years building low-level object plumbing,” 
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said Sun chairman and CEO Scott Me- 
Nealy at the joint announcement. “Open- 
Step gives us the application framework 
we need to layer on top of that plumbing? 1 
In exchange for OpenStep, Sun will li¬ 
cense that object plumbing to Next, 

The CORBA Connection 

Hewlett-Packard, Sun Microsystems, and 
DEC began experimenting with objects 
long ago. These companies have now 
joined with many others to fund an indus¬ 
trywide coalition known as the OMG (Ob¬ 
ject Management Group), which develops 
standards for object exchange. The OMG’s 
CORBA (Common Object Request Broker 
Architecture) lays the groundwork for dis¬ 
tributed computing with portable objects. 
CORBA defines how objects locate other 
objects and invoke their methods. 

If this sounds strikingly similar to IBM’s 
SOM, It should. SOM is CORBA compli¬ 
ant, If you’re using DSOM under OS/2 (or 
AIX), you’ll be able to invoke CORBA- 
compliant objects running on HP’s, Sun’s, 
or other architectures. Docs this mean you 
will be able to ediL an OpenDoc object cre- 
aLcd on the Macintosh from within a con¬ 
tainer document on a RISC workstation? 
Probably not, CORBA can guarantee only 
a low-level mechanism by which objects 
can invoke other objects. To interact suc¬ 
cessfully, the two objects also have to un¬ 
derstand each other's messages. 

The OMG hopes to synchronize the ef¬ 
forts of many leading workstation ven¬ 
dors. SunSoft, for instance, is working 
with the OMG to transform much of its 
technology into open standards. SunSoft’s 
work in the realm of distributed objects 
has yielded a series of Solaris extensions 
that have been incorporated into the Com¬ 
mon Object Services Specification, or 
COSS, which are now approved as OMG 
standards. 

The naming service links an object to 
a human-readable name that a program¬ 
mer or system can use to find the object on 
a network. The event notification service, 
which enables objects to synchronize their 
operations, supports client/server or peer- 
to-peer interaction. The association ser¬ 
vice joins objects together into collections. 
The properties service lets anyone bind 
annotations to objects. This object-level 
graffiti could support store-and-forward 
messaging or store configuration data. 

Security in a World of Distributed Objects 

The more thai we link our computers to¬ 
gether, the more difficult our security prob- 
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Where 

This is the program, and the platform, BASIC was 
built for.Together, CA-REALIZER" 2,0 and OS/2* 2.1 
go above and beyond BASIC. 

With CA-REALIZER, you get a visual program- 



CA-REALIZER 



is RASIC-aUy 

SrS et of BASIC extended to access TooUV >i n short , it’s a developer’s dreamkit. J 
of hnth Windows and OS/2. > .. 


ming tool that lets 
you develop visual 
applications w ith 
maximum impact, 

I t’s a structured superset 

objects and resources of both Windows™ and OS/2. 

You also get fully integrated Programmable Application 


s . flu.Ml.m ' > irwwifW 

.*■«. m am, Wri. r*™ bum 


■ •.ni'J.uJ ®i 


never go hark to BASIC #. 


CA-REALIZER eliminates the need for cumber¬ 
some SDKs. A totally new and improved visual Form Dev 
lets you edit multiple forms simultaneously, as well as 
adding items like scroll bars,spreadsheets, charts, 
animation and OLE objects. You can even import or 
export 1-2-3, Excel and Xbase files. 

With its pre-emptive multitasking,OS/2 makes 
CA-REALIZER a faster BASIC to work with, allowing 
you to move on while the system completes the previous 
job. And the applications you create can be compiled into 
stand-alone OS/2 programs you can distribute royalty- 
free with the run-time module that’s included,There’s 
even an award-winning report writer at no extra charge. 

Clearly, when it comes to BASIC, CA-REALIZER 
is anything but.To order or find out more about 

OS/2 2,1 or CA-REALIZER, call 1800 3-IBM-OS2* 

In Canada, call 1800465-7999. 

Operate at a higher level." 

better. 


'Or call Computer Associates at 1 800 CALL-CAI IBM and OS/2 are registered trademarks and "Operate at a 
higher lever Es a trademark ol International Business Machines Corporation. CA-REALIZER is a registered 
trademark ol Computer Associates International, Inc Windows is a trademark of Microsoft Corporation, All 
other products are trademarks or registered trademarks of their respective companies, ©1993 IBM Corp. 
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In a CORBA environment, ORBs ensure that only 
authorized objects can transmit messages. The access table 
specifies which connections are permitted. 


lems become. The inherent flexibility of 
distributed object systems brings new se¬ 
curity challenges. Designers want to make 
it easy for one object to call another object, 
even if the two occupy different address 
spaces, ZTP codes, and time zones. Speedy 
communication is critical. 

Unfortunately, security gets in the way. 
There are strong mathematical algorithms 
for sealing messages from prying eyes and 
proving that the identity of an object or a 
person is authentic. But the problem is that 
these algorithms chew up compute cycles. 
That's acceptable on an occasional basis— 
say, once per log-in session—but too bur¬ 
densome if every object call needs to pay 
this extra computational price. 

Emerging solutions take two basic 
forms, Novell and Apple are concentrating 
on public-key algorithms based on patents 
held by RSA Data Security (Redwood 
City, CA) and Public Key Partners (Sun¬ 
nyvale, CA). In these systems, keys come 
in pairs. One is published while the other 
is kept private to the owner, A central au¬ 
thority dispenses public keys to users. 

The other common method, which is 
used by Apple, IBM, DEC, and many oth¬ 
er Unix manufacturers, is based on the 
Kerberos system developed at MIT dur¬ 
ing the 1980s. This system is based com¬ 
pletely on private keys that are dispensed 
by a central, trusted authority. In this case, 
though, the central authority must provide 
a new key whenever a secure link between 
two entities must be generated. In public- 
key systems, the central authority is con¬ 
sulted only when two computers first com¬ 
municate. 

The latest security provisions come bun¬ 


dled in Apple's latest revision of 
the Macintosh operating system, 
called System 7 Pro. Apple is rec¬ 
ommending that all users in net¬ 
worked environments shift over 
to this version because it offers 
a variety of options for building 
collaborative environments. The 
security provisions take two dif¬ 
ferent forms: digital signatures 
and secure collaborative sessions. 

Digital signatures arc generat¬ 
ed with an RSA algorithm. When 
you join the network, a pair of 
keys, one public and one private, 
are issued in your name. When 
you want to "'sign” a document, 
you drop it onto the DigiSign pro¬ 
gram. This action will fetch your 
private key from disk, where it is 
kept in encrypted form. You type 
in a password that decrypts the private key 
(which is too long for a user to remem¬ 
ber), and a signature is then generated and 
attached to the document's resource fork. 

Apple hopes that this technology will 
reduce the flow of paper in offices. If you 
want to question the veracity of a signature, 
you ask the central authority for the per¬ 
son's public key. It will verify signatures 
generated with the corresponding private 
key. The only way that someone can forge 
a signature is by obtaining the private key 
or the password. Apple has designed the al¬ 
gorithm so the private key is held in mem¬ 
ory in unencrypted form only for as long as 
if s needed. 

Object-Based Security 

IBM is working with the OMG and with 
other companies to add a layer of security 
software on top of the SOM and DSOM 
object managers. The challenge is to ensure 
that messages can reach objects only when 
the sender has the appropriate authoriza¬ 
tion, The goal is to provide a secure stan¬ 
dard that meets or exceeds the Orange 
Book criteria formulated by the National 
Security Agency. 

IBM's approach is to delegate authen¬ 
tication work to the ORBs (object request 
brokers) that make connections between 
the objects over the network (see the Figure 
4 'Obj ec t- B ased Securi ty”). Whi 1 e if s pos¬ 
sible to add a layer of protection to the ob¬ 
jects themselves, this severely constrains 
an object's reusability in applications that 
do not require security. IBM plans to em¬ 
bed access control in the ORB, which will 
filter out unauthorized requests. Program¬ 
mers can then create objects without wor¬ 


rying about security precautions. 

Secure ORBs will maintain access ta¬ 
bles that control which outside objects can 
access objects under its control. The ORB 
will be able to check the identity of the 
message sender by using public-key algo¬ 
rithms. It will also negotiate keys for en¬ 
crypting messages. Messages will be de¬ 
crypted before they are passed to their 
target objects. 

Windows NT takes a similar approach 
with its built-in security. Each object's 
creator sets its access privileges. The object 
broker in the kernel controls the connec¬ 
tions so that only authorized messages get 
through. 

The U,S, government issues standards 
that specify degrees of security. At level 
C2, for example, a system guarantees that 
any object can be made secure at the dis¬ 
cretion of its creator. Windows NT sys¬ 
tems can be made C2-secure because all 
interactions must pass through the object 
dispatcher. The simplicity of the model 
makes it possible to analyze the system 
and ensure that there are no “trapdoors" 
available for anyone to exploit. Sun Mi¬ 
crosystems, HP, and DEC also produce 
operating systems that are C2-secure or 
better. 

Objects Are Closer Than They Appear 

The transition lo object-oriented operat¬ 
ing systems will dominate the rest of this 
century. Programmers will need to rewrite 
huge quantities of code to exploit the ben¬ 
efits of these new systems. 

The OLE 2.0—compatible applications 
that are now emerging arc an important 
first step. OLE 2.0 is the carrot and stick 
that Microsoft hopes will ensure a supply 
of applications for Cairo w hen it emerges. 
The members of the OpenDoc consortium 
are pursuing a similar strategy that, unlike 
OLE 2.0, is not tightly coupled to the Win¬ 
dows platform. And Unix vendors, always 
advanced in their network orientation, are 
rapidly converging on interoperable COR- 
BA-compliant distributed object systems. 

Not everything must be described in the 
future tense, however. IBM's CGRBA- 
compliant DSOM toolkit is shipping now, 
as is Next's PDO. Adventurous and for¬ 
ward-looking developers can today ex¬ 
plore the kinds of object technologies that 
will appear on the mainstream platforms of 
tomorrow. ■ 


Peter Wayner is a BYTE consulting editor based 
in Baltimore, Maryland, He can be reached on 
the Internet or BfX at pwayner@bix.com . 


ISO BVTE JANUARY 1994 




























CSet 


Get set for incredible 32-bit power. Get set for 
mission critical reliability. Get set for a range 
of advanced features. Get C Set++™ from IBM 
Programming Systems. C Set++ is the 
most complete object-oriented applica¬ 
tion development package you can buy 
for OS/ 2 ! 

C Set++ lets you create the most 
advanced, high-performance applica¬ 
tions imaginable. Its 32-bit C/C++ compi ler lets 
you unleash all the power of OS/ 2 , giving you 
industrial-strength code for your mission critical 
applications. It has an extraordinary code opti¬ 
mizer with a full set of options—even 
a switch to optimize for the new Pentium 
processor. Plus there’s a full set of 
class libraries, including application C SGt ++ 
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W. 


for the 



mission 



frameworks for PM, container classes and classes 
for multitasking, streams and more. 

There’s a whole set of other helpful features, 
like an interactive source level debugger. The 
unique Execution Trace Analyzer traces the exe¬ 
cution of a program, then graphically displays dia¬ 
grams of the analysis. You also get Workframe/ 2 ” 
a language-independent tool that lets you 
customize your own environment 
able and flexible— you can 
use any 16 and 32-bit DOS, 

Windows™ and OS /2 tools. 


Set your eye s on this: C Set- f+ gives the Workplace Shell™ 
quite a workout. 

With C Set++, it’s easier than ever to 
set your sights on success. To order or to 
find out more about OS /2 2.1 or C Set++, 
call 1 800 3-IBM-OS2. In Canada, call 
1 800 465-7999, ext. 460. 

Operate at a higher level! 


TM 


bat lets you 0 q 

critical set 


IBM and OS/2 are legislated trademarks and C Set+-h Workplace Shell, Workframe/2 and 
"Operate at a higher level" are trademarks oi international Business Machines Corporal ion. 
Pentium Is a trademark d Intel Corporation Windows is a trademark g[ Microsofl Cdrp. 
©1993 IBM Cdrp 
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The BYTE Reprint Department will provide free quotations 
for reprints of BYTE articles. 

Reprints can serve as high quality, inexpensive 
promotional tools: 

• Train and educate key personnel 
• Present information at conferences/seminars 
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UNIX -THE WORLD'S 
LEADING 32-BIT 
OPERATING SYSTEM 


OF WINDOWSNT 


BUY UNIXWARE” FROM 
INFORMATION FOUNDATION 
THIS MONTH AND RECEIVE: 

• FREE TCP/IP 

• FREE Software Development Kit 
with $400 purchase! 


INFORMATION FOUNDATION 


NovelFs UnixWare Personal Edition is real UNIX* Included is the 
Xll-based Graphical Desktop Manager, Novell NetWare support 
and DOS/WIndows support, 

A SELECTION OF OUR FEATURED PRODUCTS: 


Information Foundation is a value- 
added OEM for NovelFs complete 
UnixWare product line. We also sell 
software tools, UNIX documentation 
and compatible UNIX peripheral 



List Price 

IF Price 
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■ UnixWare Personal Edition 

$249 

Call for 

UNIX even easier. 

■ The ultimate graphical UNIX environment. 
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IF is changing the way the world 

■ LAN Manager for UNIX 
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From $995 

buys UNIX, 

* Ut your PC join forces with UNIX 




■ Bridge Builder 


From $3,995 



• The world’s premier GUI database application builder. 

■ Prime Time Freeware Software Development Kit $60 ui 

•The software development system for the rest of us. 

■ Complete UnixWare Product Line and UNIX Documentation 

■ Available at unbeatable prices 

AS ALWAYS ONLY • Free product support 
INFORMATION FOUNDATION • Free Click-Start™ Training 

OFFERS THESE EXTRAS: • No question money-back guarantee 


Information 

Foundation 
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TRAINING 

DEVELOPMENT SERVICES 


CALL: 1-800-C ET-UNIX 


1200 17th Street Suite 1900 
Denver, Colorado 80202 
Phone: 3G3/572-64B6 
Facsimile: 303/572-6484 
E-mslI: sates®if.com 
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FRANK HAYES 


T he new breed of operating 
systems won’t just do the 
same old things better. In¬ 
stead, they Ml offer capabil¬ 
ities that we've never expected before. 

Some of these (e.g., microkernels and 
objects) will live deep in the bowels of 
the systems, and users may never know 
they exist. But one new capability will 
affect almost every desktop computer 
user: the ability to run foreign applica¬ 
tions. 

Currently* add-on software lets Mac 
and Unix users run DOS and Windows 
applications. But in the generation of 
operating systems now emerging* the ability to run for¬ 
eign software will be a standard part of the system and 
will work well Your choice of operating system will no 
longer drastically limit your choice of applications. The 
collision of user interfaces that occurs when Mac, Win¬ 
dows, and Unix applications all share the same screen will 
take some getting used to. Still, multiple operating-sys¬ 
tem personalities are here to stay, and soon theyMl be as 
standard as mice and menus. 

What wonM be standard, though, is the way in which 
operating systems implement their ability to run nonna¬ 
tive applications, OS/2, Windows NT, Unix, Workplace 
OS, and the Mac will all take distinctively different tacks. 
These differences will affect how well you are able to take 
advantage of the wider range of applications that the extra 
personalities will support. 

There arc two competing sets of requirements. The mis¬ 
sion of a foreign personality is to run existing applica¬ 
tions, so it must support them as fully and faithfully as 
possible. But the needs of those applications may conflict 
with the design of an advanced operating system. Spe¬ 
cialized device drivers may be at odds with the need for 
security. Memory management schemes and windowing 
systems may conflict. Business issues (e.g., the cost of li¬ 
censing code and threats of legal action) also affect the 
design of foreign personalities. But the biggest potential is¬ 
sue is performance: A personality must run applications at 
an acceptable speed. 


The Emulation Equation 

For one computer to run software intended for another 
(e.g., a Mac running DOS software), the computer must 


perform instructions that it 
doesn’t natively understand. 

For example, a Mac’s 680x0 
processor must execute bi¬ 
nary code that was intended 
for a PC's 80x86 CPU. The 
80x86 conics with its own in¬ 
struction decoder, registers, 
and internal architecture; it 
executes each instruction 
through hard-wired circuilry 
or by executing a microcode 
routine within the CPU. 

The 680x0 doesn't under¬ 
stand 80x86 code, so typ¬ 
ically it has to collect each 
instruction, decode it to de¬ 
termine what it’s intended to 
do, and perform the equiva¬ 
lent routine using external 680x0 code rather than internal 
microcode. Because the 680x0 also doesn’t come equipped 
with exactly the same registers, flags, and internal arith¬ 
metic and logic units as an 80x86* it must also imitate 
those elements* either in its own registers or in memory. 
And it must accurately reproduce the results of each in¬ 
struction, which requires 680x0 routines specifically writ¬ 
ten to make sure that the emulated registers and flags will 
be exactly the same as they would be on a real 80x86 after 
executing each instruction. 

For the CPU, it's not hard work, just exacting and very 
tedious—the sort of job at which computers excel. Bui 
it's also very slow work, because the microcode inside a 


The ability to run 
Windows and 
Macintosh 
software is the 
order of the day, 
and the name of 
the game is 
“multiple 
personalities” 


JANUARY 1994 BYTE 


STEVE LYONS ©1994 












SPECIAL 


* 



Personalities 



REPORT 


real 80x86 runs at a much faster clip than 
the external 680x0 instructions Lhat must 
emulate it. In the time it takes the 680x0 
to perform one 80x86 instruction, a real 
80x86 CPU might be able to execute doz¬ 
ens of instructions. The result: A DOS pro¬ 
gram running under pure emulation on a 
Mac is certain to be incredibly slow com¬ 
pared to one running on a PC, 

The problem isn’t the Mac, though— 
Macintosh software being emulated in¬ 


struct ion-by-instruct ion on a Unix work¬ 
station runs like molasses, too. The emu¬ 
lation equation is easy to understand: The 
processor’s ordinary performance, minus 
all the overhead of emulation, will equal 
how much work it can do. Thus, unless 
the processor performing the emulation is 
spectacularly faster to compensate for the 
emulation overhead, the software running 
under emulation will simply be very, very 
slow. 


A Dime a Dozen 

What makes die new personalities better 
than emulation in the past? Faster proces¬ 
sors help, of course. But the big difference 
is that many of today’s applications run 
under GUIs like Windows, the Mac, or 
Unix’s Motif. That means the new per¬ 
sonalities can “cheat” on the emulation 
process. 

An application running under a GUI 
spends much of its running time doing 


SunSelect’s Wabi vs. 


Insignia Solutions’ SoftWindows 


S unSelect’s Wabi (Windows Ap¬ 
plication Binary Interface), which 
will be bundled with many Unix work¬ 
stations, uses the workstation’s normal X 
Window System display protocols for 
creating the images called for by a Win¬ 
dows application and Unix’s 
usual facilities for handling 
files, memory, and other re¬ 
sources. 

Wabi is based on technol¬ 
ogy acquired by SunSclect 
from Praxsys Technologies, 
but it functions much like 
other personality transla¬ 
tors. While working its way 
through the code in a Win¬ 
dows application, Wabi de¬ 
codes and mimics individual 
80x86 instructions until it en¬ 
counters a call to a DOS or 
Windows function. Then the 
emulator switches to native 
mode, performing the DOS or Windows 
function by making the appropriate calls 
to X, Unix, or other facilities. The tech¬ 
nical challenge comes in translating the 
parameters of each Windows call to the 
appropriate format for Unix and then 
translating the results from the function 
cal I into the appropriate information to 
be returned in the appropriate Windows 
data structures. 

Hie first release of Wabi claims to 
support the Windows 3.1 API, with DDE 
and OLE supported only as external 
DLLs that must be interpreted by Wabi’s 
80x86 emulator. Networking is limited to 
access to remote file systems and print¬ 
ers. SunSelect says improved network 
support and native versions of DDE and 
OLE w ill come in a future release of 
Wabi. 


Windows applications running under 
Wabi have the look of an X-based Unix 
GUI such as Motif orOpenLook, rather 
than that of Microsoft Windows. And 
instead of running the entire Windows 
desktop environment within a window, 



Wabi running Windows applications on the Solaris desktop. 


as Insignia Solutions’ SoftPC and Soft¬ 
Windows currently do, Wabi opens a 
new window on the Unix desktop for 
each Windows-based application. Us¬ 
ing a standard X display means both texi 
and graphics can be cut and pasted be¬ 
tween Windows and Unix applications 
(although most Unix applications can’t 
automatically convert to and from the 
Windows bit-map format). 

However. SunSelect isn’t religious 
about its X implementation of Windows. 
To make sure TrueType fonts are prop¬ 
erly handled for the Windows applica¬ 
tions, the company has licensed font- 
handling technology from Bitstream. As 
a result, when a Windows application 
issues a call to display text in a particu¬ 
lar TrueType face. Wabi converts the 
request to X calls but also provides the 


appropriate fonts for the display. 

Wabi can’t currently handle plenty of 
Windows-related features, including 
multimedia extensions, ODBC (Open 
Database Connectivity), MAPI (Mes¬ 
saging API), and networking beyond 
access to remote file systems and print¬ 
ers. Are those limitations Wabi-kiHers? 
SunSelect doesn’t think so. arguing that 
Wabi’s purpose is to run the popular 
Windows applications Sun’s customers 
have asked for, not to convert Unix into 
a close copy of Windows, The current 
list of “Wabi-certified” applications is 
short. Only 13 packages from Lotus, 
WordPerfect, Microsoft, Borland, and 
other major Windows software vendors 
are guaranteed to run under Wabi, 

According to SunSelect's director of 
research and development. Andy Hal¬ 
ford, another 50 packages seem to work 
Fine, but they haven’t been run through 
the Wabi testing and certification pro¬ 
gram. Software that uses APIs Wabi 
doesn’t support may fail to install or exit 
gracefully with an option to close files— 
or even cause Wabi to abort. 

But a Microsoft-backed competitor 
thinks Wabi’s approach is far too limited. 
The day before SunSelect unveiled Wabi, 
Microsoft launched a preemptive strike 
by announcing it would license Windows 
source code to Insignia Solutions. The 
product Lhat Insignia produced from that 
agreement, SoftWindows, runs Windows 
applications on Unix workstations, but 
there the similarity to Wabi ends. 

SoftWindows is actually Windows 
3.1 and MS-DOS, recompiled for Unix. 
Initially, SoftWindows fully supports 
OLE, DDE, and DLLs: Insignia says it is 
now w orking on multimedia and other 
extensions. The image lhat appears in a 
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some very predictable things, It repeated- 
ly makes calls to the GUI's libraries to 
manipulate windows and perform other 
GUI-related functions. And that’s where a 
personality can make up for some of the 
Lime lost doing instruction-by-instruction 
emulation. A carefully crafted personality 
can come complete with libraries that mim¬ 
ic the GUI’s own internal libraries but that 
are written in native code. Some vendors 
call this approach translation , to distin- 


Sof I Windows window is that of a com¬ 
plete Windows desktop, and because the 
source code is the same as the original 
80x86 version, every nuance of Win¬ 
dows is preserved. When SoftWindows’ 
80x86 emulator reaches a Windows func¬ 
tion call, it doesn’t simply mimic the 
function. It actually performs it, at full 
processor speed, w ith appropriate calls 
made to Unix instead of DOS. 

Because it uses authentic Windows 
source code, SoftWindow s is able to run 
a far wider range of Windows applica¬ 
tions than Wabi. By comparison, says 
Insignia, Wabi offers very little. 

But according to SunSelect, Wabi does 
claim one major advantage over Soft¬ 
Windows: blinding speed. Ex¬ 
ecuting every line of authentic 
Windows code for each function 
creates an awful lot of overhead, 
particularly because Windows was 
designed as a 16-bit application 
running on top of MS-DOS and 
was built to perform its own mem¬ 
ory management and other ad¬ 
vanced functions. By contrast, 

Unix is a 32-bit operating system 
that has finely tuned memory man¬ 
agement and other facilities. 

SunSelect argues that by using 
Unix to mimic Windows rather 
than slavishly performing every 
line of the auihentic code, Wabi 
can outperform genuine 80x86- 
based Windows. A demonstration per¬ 
formed at SunSelect’s original Wabi 
announcement appears to bear out the 
claim. Running the Wintach benchmark, 
a PC running the Intel version of Solaris 
with Wabi performed 50 percent faster 
than an identical PC running Microsoft 
Windows, according to SunSelect. 


guish it from the slower process of emu¬ 
lating code one instruction at a time. 

For example, on a Mac executing a Mi¬ 
crosoft Windows program, performance 
might be very slow when if s interpreting 
80x86 instructions. But when a call is made 
to open a window, the personality module 
could switch to a precompiled 680x0 win¬ 
dow-opening routine. Because the GUI li¬ 
braries don't have to decode and imitate 
each 80x86 instruction, performance can 


In response, Insignia points out that 
Wintach is just one benchmark, and it’s 
strongly geared to graphical functions— 
the kind of functions where Wabi would 
be expected to do well. Insignia claims 
it uses a battery of benchmarks to make 
sure its RISC Unix versions of SoftWin¬ 
dows will perform at least as well as a 
25-MHz 486-based PC in every area. The 
company says it has not yet benchmarked 
SoftWindows against Wabi but that the 
two initially look “competitive,” 

Ironically, SunSelect is an Insignia 
customer. The company sells an en¬ 
hanced version of Insignia’s SoftPC as 
SunPC, and SunSelect acknowledges that 
for SPARC customers who need more 


complete PC emulation, that’s the way to 
go. But for those who need to run only 
the top Windows applications, says Sun¬ 
Select, Wabi is a better solution. 

The choice between SoftWindows and 
Wabi comes down to whether a customer 
wants to run full-scale Windows or full- 
speed Windows applications. 


speed up dramatically in sections of the 
code that call the GUI’s ABI (Application 
Binary Interface). The result is that tn those 
sections of the code, the application can 
approach (or possibly exceed) its perfor¬ 
mance on its native processor. 

And there’s a lot of code that calls the 
GUI ABI in typical applications today. 
Apple claims that a Mac application spends 
up to 90 percent of its processing time per¬ 
forming Mac toolbox routines, rather than 
executing code that’s unique to the appli¬ 
cation. SunSelect says that Windows ap¬ 
plications spend 60 percent to 80 percent of 
their time in the Windows kernel. As a re¬ 
sult, there can be a much smaller perfor¬ 
mance penalty for emulation of GUI-based 
applications. In fact, SunSelect claims that 
its new Windows personality, Wabi ( Win¬ 
dows Application Binary Interface), can 
outperform real Microsoft Windows on 
the same hardware when running some 
benchmarks, thanks to highly optimized 
libraries. 

The rise of GUIs has also resulted in 
another change in the way most desktop 
applications software is written today. Un¬ 
til the advent of the Mac, most desktop 
software treated operating-system calls 
with a sort of “do-it-yourself’ philosophy. 
If the programmer didn’t think the operat¬ 
ing system would perform the routine fast 
enough, he or she would often dispense 
with the available operating-system calls 
and wrile an equivalent routine that 
directly manipulated hardware or 
software. This approach was com¬ 
monly used for time-critical func¬ 
tions like display scrolling and get’ 
ting data from a serial port. 

“Programming on the metal” for 
performance was a nightmare for 
emulator writers, because they hud 
to mimic software that was going 
directly to hardware that usually 
didn’t exist on ihe computer doing 
the emulation. It was also a major 
problem for computer makers such 
as IBM and Apple, because it 
locked them into using exactly the 
same hardware architecture in gen¬ 
eration after generation of the IBM PC and 
the Apple II, Changing many hardware 
details was out of the question, even if the 
changes would mean dramatic improve¬ 
ments, because changes would also break 
lots of software. 

Lessons Learned 

Apple learned its lesson from the Apple 
II experience. With the Mac, Apple 
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worked hard to discourage programmers 
from “going to the metal” or otherwise de¬ 
parting from a strict set of programming 
guidelines. (Apple's programmers weren't 
immune to the temptation to program on 
the metal, though. Some Apple telecom¬ 
munications software for early, relatively 
slow Macs programmed the hardware di¬ 
rectly.) The result oflhat discouragement 
was that Mac applications software was 
much less likely to break the rules than 
PC software. With fewer hardware de¬ 
pendencies, Apple has been able to evolve 
the architecture of the Mac over time. 

The biggest reason programmers used 
the Mac's “toolbox” of GUI library rou¬ 
tines was not a stick, but a carrot. The tool¬ 
box routines were so complex and power¬ 
ful that using them was significantly easier 
than writing your own version of the code. 
Microsoft Windows also included a pow¬ 
erful GUI ABU as did Microsoft and 
IBM’s OS/2 Presentation Manager and 
Unix GUIs based on the X Window Sys¬ 
tem. When Windows rocketed to popu¬ 
larity in 1990, the tide turned for emula¬ 
tion, Finally, a large body of applications 
software that spent a large part of its time 
in a GUI ABI could be mimicked. 

With the technical barriers down, there 
are pressing business reasons why ven¬ 
dors believe multiple personalities are a 
crucial part of any successful new operat¬ 
ing system. DOS, Windows, and Mac pro¬ 
grams pack the shelves in software stores; 
obtaining shelf space for a new incompat¬ 
ible type of software is practically impos¬ 
sible. More important, users have plenty of 
Windows and Mac software, and they're 
not about to give up the software they 
know well, no matter how impressive a 
new operating system promises to be. In 
fact, for an increasing number of business 
customers, the ability to run particular PC 
applications (e.g., Lotus 1-2-3 and Word¬ 
Perfect) is becoming a standard require¬ 
ment for desktop computer purchases, even 
if the purchase also requires technical ap¬ 
plications available only under Unix. 

Luckily, the modularity of the new gen¬ 
eration of operating systems makes it far 
easier to support multiple personalities. 
Unlike older operating systems, which of¬ 
ten consist for all practical purposes of a 
single large block of code divided into ar¬ 
bitrary parts, newer systems are modular, 
with clearly defined interfaces between 
the parts. That makes it much easier to de¬ 
sign additional modules that bundle to¬ 
gether processor emulation and GUI li¬ 
brary translation. 



So the pieces have all come together, 
both technological (software style, proces¬ 
sor speed, and modular operating systems) 
and business (popular “must-run” software 
packages). Multiple personalities are the 
wave of the future for operating systems, 

Who’s Got What? 

Among the advanced operating systems 
that will specifically incorporate multiple 



Personalities 


personalities are IBM's OS/2 2.x and 
Workplace OS; Microsoft Windows NT; 
the PowerOpen Association's PowerOpen; 
and versions of Unix from Sun Microsys¬ 
tems, IBM, and Hewlett-Packard, In ad¬ 
dition, some companies are repackaging 
their user interfaces as personality mod¬ 
ules, and still other vendors offer emulation 
and personality-translation products that 
can run as applications. continued 
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EXISTING AND FORTHCOMING OPERATING SYSTEMS OFFERING MULTIPLE PERSONALITIES 


OS/2 2.I 1 

Workplace IS* 

Windows NT 3 

NierOpen* 

Unit (with Wabi>5 

Vendor: 

IBM 

IBM 

Microsoft 

PowerOpen 

Association 

SunSoft (Solans), IBM 
(AIX), Hewlett-Packard 
(HP-UX), USL (SVR4.2) 

Availability: 

Now 

Future (this year) 

Now 

Future 

Now (Solaris) 

Personalities 

available: 

DOS, Windows 3.1 

DOS, Windows, OS/2, 
AIX (Unix), others 

DOS, Windows 3.1. 

Win32, OS/2 1.x, Posix 

Macintosh, AIX (Unix) 

Windows 3,1 

Look and feel: 

OS/2 or complete 
Windows environment 
within a window 

OS/2 Workplace 

Shell or Unix CDE 

Windows 

Motif; Mac desktop in a 
self-contained window 

Motif or 

Open Windows 

Applications 

supported: 

Windows 3.1 
applications and 
device drivers 

Unknown 

(prerelease) 

DOS and Windows appli¬ 
cations that do not require 
access to hardware: character- 
based 16-bit OS/2 applications 

RS/6Q00 AIX. System 7 

13 Windows applications 
from major vendors 
"certified’'; others 
may run 

1 OS/2 2.x Is based on code licensed from Microsoft. OS/2 for Windows incorporates no Microsoft code. 

£ Additional proposed personalities include Mac and BSD Unix. Currently a product in development. 

3 Posix support requires recompilalion of source code. 

4 Mac support via Macintosh Application Services. 

s Wabi Windows personality was reverse-engineered from Windows API. Wabi has been licensed to IBM, Novell, and HP and will be available with every Sun workstation and copy 
of Solaris for Intel, 


THIRD-PARTY PERSONALITY SOFTWARE 


Macintosh 

Application Services 1 

Liken 3 

Equal Application Adapter 1 

SoltPC 

SoftWindows 4 

Merge 4 

Vendor 

Apple 

Andataco 

Quorum Software 

Systems 

Insignia 

Solutions 

Insignia 

Solutions 

Locus 

Computing 

Availability; 

Future (this year) 

Now 

Now 

Now 

Now 

Now 

Operating 

systems 

supported; 

Unix (PowerOpen, 
others) 

Unix (Solaris, 
HP-UX) 

Unix (Solaris, 

Silicon Graphics) 

Mac and Unix 
(many varieties) 

Unix (Solaris and HP- 
UX now; AIX, Silicon 
Graphics, and DEC 
OSF/1 in March) 

Unix (80x86 
versions) 

Personalities 

available: 

Mac 

Mac 

Mac System 7 

DOS, Windows 3.1 

Windows 3.1 

DOS 

Look and 
feel: 

Mac using X 

Window System 
widgets 

Complete Mac 
desktop En a 
window 

Motif or 

OpenWEndows 

Windows, character¬ 
mode DOS in a 
window 

Complete Windows 
environment In a 
window 

Character¬ 
mode DOS 

Applications 

supported: 

Unknown 

Monochrome 
System 6-based 
applications 

Microsoft Word and Excel 
“certified 1 "; others run but 
are not guaranteed and 
may end Equal session 
unexpectedly 

Most DOS and Most existing Windows 

Windows applications applications and 
that do not require device drivers that do 

direct hardware not require direct 

access hardware access 

Most DOS 
applications that 
do not require 
direct hardware 

access 

1 “Statement of direction" from Apple. 

2 Requires a copy of System 6,0,7, Emulates 680x0 CPU and Mac hardware environment. 

3 Reverse-engineered from System 7 speclficalions. Runs Mac applications but does nol mimic enlire Mac environment. 

4 Emulates 80x86 and PC hardware environment. 

5 Based on Windows source code licensed from Microsoft. 
fi Microsoft Windows Can be run over Merge. 




Perhaps the most familiar multiple- 
personality operating system is also the 
one that opened the floodgates by showing 
that the ability to run other systems’ soft¬ 
ware can be a big plus. OS/2 2.0 ran DOS 
and Windows 3.0 applications, and ver¬ 
sion 2.1 improved on this, upgrading to 
Windows 3.1 software and making the 
Windows windows a regular part of the 
desktop. 

At first glance, IBM developers would 
seem to have had a comparatively easy 


task in adding the Windows personality 
to OS/2. After all, like Windows, OS/2 
runs on $0x86 CPUs, so no processor em¬ 
ulation was required. In addition, IBM had 
access to actual Microsoft Windows source 
code and the right to use it, for a licensing 
fee, in OS/2. So IBM's work largely con¬ 
sisted of integrating the Windows code 
into OS/2. 

But it still wasn't easy. The require¬ 
ments of the two environments created dif¬ 
ficult problems, some of which IBM has 


never satisfactorily resolved. For exam¬ 
ple, Windows incorporates its own mem¬ 
ory manager. So does OS/2. Unable to 
modify the Windows code to use OS/2's 
memory management services directly, 
the OS/2 developers settled on using the 
Windows memory manager within the 
OS/2 memory manager. Windows 1 ma¬ 
nipulations of memory can spill over into 
the OS/2 swap file. Similarly, OS/2's 
“seamless Windows" mode required major 
work on the display drivers to enable the 
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two window systems to share screen real 
estate* 

Windows NT offers five operating- 
system personalities: DOS, Windows, an 
advanced 32-bit version of Windows, OS/2 
Lx, and a Unix-like personality that meets 
the IEEE’s Posix J specification* NT runs 
on several different CPUs, including the 
Mips R4Q0Q/R44Q0 and DEC'S Alpha, as 
well as the 80x86. To run DOS and Win¬ 
dows applications on non-80x86 platforms, 
NT incorporates emulation technology li¬ 
censed from insignia Solutions, which also 
makes the DOS emulator SoftPC for the 
Mac and Unix workstations, (NT's OS/2 
personality is not supported on non-8Gx86 
processors.) 

Naturally enough, to provide the ability 
to run Windows applications, Microsoft 
used its own Windows source code, mod¬ 
ified and recompiled for each CPU that 
NT runs on. The 16-bit Windows and DOS 
personalities run on top of the 32-bit Win¬ 
dows (Win32) NT subsystem. On 80x86 
machines, where the CPU is not emula¬ 
ted, DOS and 16-bit Windows applica¬ 
tions run in V86 mode, and 16-bit calls 


are “thunked” (converted to 32-bit ver¬ 
sions) and serviced by Win32. 

NT’s major trade-off in DOS and Win¬ 
dows support is that, in keeping with NT’s 
security and reliability goals, device drivers 
and other DOS and Windows programs 
are not allowed access to the hardware. 
As a result, some DOS and Windows pro¬ 
grams simply won't run under NT. (In 
contrast, OS/2's DOS and Windows sup¬ 
port allows more complete DOS and Win¬ 
dows support, but for that capability trades 
away robustness*) 

NT’s OS/2 support has special limita¬ 
tions compared to the DOS and Windows 
personalities, but it is still a thoroughly us¬ 
able version. It is available only on 80x86 
NT, does not support the PM GUI, and is 
designed to handle only software written 
for OS/2 L2 and earlier versions, which 
limits applications to 16-bit versions. In 
practice, though, NT’s OS/2 personality 
can run current versions of many OS/2 
packages—particularly server applications, 
which donT require PM. 

In contrast to the OS/2 personality, NT's 
Posix personality isn't actually mimick¬ 


ing an existing operating system at all. Al¬ 
though there are versions of Unix (on 
which Posix is modeled) for each CPU 
that NT runs on, NT's Posix can't run 
shrink-wrapped Unix software; it requires 
programs to be recompiled before run¬ 
ning. 

The Unix Strategies 

While Windows NT can’t run Unix bina¬ 
ries, some Unix vendors are convinced 
they need the ability to run Windows soft¬ 
ware. That ability has been available for 
several years through third-party software 
like SoftPC (now available with Win¬ 
dows), which runs on Macs and Sun, HP, 
IBM, Next, and Silicon Graphics Unix 
workstations. On 80x86-based computers. 
Locus Computing's Merge also enables 
DOS applications to run under Unix. 
Merge runs a standard copy of Windows 
on top of the DOS environment. 

In addition. Insignia's new SoftWin¬ 
dows was scheduled to begin shipping in 
December* SoftWindows uses a recom¬ 
piled version of the Windows source code 
to speed up Windows applications run¬ 
ning on Sun, HP, IBM, DEC, Next, and 
Silicon Graphics Unix workstations. If that 
approach sounds familiar, U should: It's 
almost exactly the same approach used for 
non-80x86 versions of Windows NT. But 
while SoftWindows and NT are concep¬ 
tually close cousins, NT can also run 32-bit 
Windows code, while SoftWindows is lim¬ 
ited to running 16-bil Windows applica¬ 
tions. 

However, the most aggressive approach 
to bringing Windows and Unix together 
comes from Sun Microsystems' SunSe- 
lect division, which has developed WabL 
While SoftWindows uses recompiled Win¬ 
dows source code from Microsoft, Wabi is 
an attempt to reverse-engineer Windows 
based on its functional specifications, with 
all operating-system-related functions 
(e.g., display, memory management, and 
interprocess communication) handled by 
Unix. Instead of the Windows desktop, 
each Windows application running under 
Wabi appears in its own screen window 
and uses the Motif or OpenLook screen 
appearance rather than that of Microsoft 
Windows* 

The result is a mixed success. SunSe- 
lect initially guarantees that Wabi can run 
only the most popular Windows software, 
including Lotus 1-2-3 and Ami Pro; Word¬ 
Perfect; Microsoft Word, Excel, Power¬ 
Point, and Project; Borland Paradox and 
Quattro Pro; Aldus PageMaker; Harvard 
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You’ll have clean, reliable ultra-quiet power! m lewis m 

Silencer 205 (for slims)... $119 “ 

Silencer 220 (for desktops). $129 ^ 

Silencer 270 (for towers).$179 " 

"Power supplies you can barely hear" PC World, July 1993 
"If you value quiet get the Silencer" Business Week, Sept. 18,1989 


PC POWER Si DOOUNC, INC. 

5995 Axedida Enemas, Carlsbad. CA 92008, (6191931-5700. (800) 722-6555, Fax (61919316988 
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XVision 5™ 


Automatic Font Substitution 


The market-leading Microsoft* 1 Windows" PC X Server, is 
packed with smart features that make it your best connectivity 
solution for running and displaying X Window and VT320 
applications. 

Desktop Command Center 

Navigate through the whole range of 
enterprise-wide operating environments. 

Networked host connections, log-on 
procedures and application launching are 
quick and simple icon movements. 

Smart Installation and Configuration 

Installation is automatic with XVision 5, 

Built-in system intelligence detects underlying 
network transports and configures itself accordingly. 

Automatic Graphics Speed Optimization 

XVision 5 dynamically adjusts to take best advantage 
of your graphics hardware. 


V'i^umWW* , aruI tiv Vunit )Wtm h)0i ora iregistered triJfnuTrfe W 
XVision and XVision 5 are ttinJmiifrki. of VunbnWtfflre LcJ. Xitimrue 
c a registerwt froi-lcmW; of Network Computing Devices, Inc, AW olfier 
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Expert system technology locates the “hesr match” whenever 
a font requested by an application is unavailable on your PC. 

Workstation Functionality 

XVision 5 adds to X Server capability by including 
bi-directional file transfer, local PC printing of 
UNIX files, keyboard mapping and VT320 
terminal emulation, 

Easy-to-Use 

Extensive on-line help and new smart 
interactive diagnostics make XVision 5 
the easiest PC X Server to use, 

XVision 5™ 

The Smart PC X Server 
from Vis ion War ef 

US Headquarters 

1-800-949-8474 

Teh (415) 325-2113 -FAX: (415) 325-8710 

Corporate Headquarters 

57 Cardigan Lane * Leeds LS4 2LE ■ United Kingdom 
Tel: +44 532 788858 - FAX: -+44 532 304676 




VISION WARE 


Circle 270: Call me. I’m interested; Circle 271; Send literature: Circle 272: Resellers circle on Inquiry Card. 




























SPECIAL 


REPORT 



Personalities 



Graphics; Core I Draw; and Procomm Plus, 
The company says that the list of “certi¬ 
fied” applications will grow. In the mean¬ 
time, while some noneertified applications 
will run, others may not install, or may 
fail while the application is running due 
to use of unsupported API calls. 

SunSelect says its focus is on running 
popular applications rather than mimicking 


Windows in its entirety. But all Windows 
applications function in a complex envi¬ 
ronment, with subtleties that may show up 
only when Wabi’s developers tackle sup¬ 
port for applications outside the most- 
wanted list. In addition, Windows will con¬ 
tinue to be a moving target; SunSelect may 
be hard-pressed to keep up with future 
changes required by new versions of Win¬ 
dows software. 

However, Wabi has one huge advan¬ 
tage in any popularity contest for Win- 
dows-on-Unix software: SunSoft is mak¬ 
ing Wabi available with every copy of its 
Solaris version of Unix, and SunSelect has 
licensed the product to IBM, HP, and No¬ 
vell to include in their versions of Unix* If 
all these vendors include Wabi in their 
systems as Sun does, Wabi will be shipped 
with more than 70 percent of all Unix 
workstations. 


Not to be outdone, Apple is working on 
its own Mac personality translator to run 
on Unix systems. The first version, Mac¬ 
intosh Application Services, will run on 
PowerPC-based workstations running the 
PowerOpen version of Unix* MAS will let 
PowerOpen workstations run both Unix 
applications and shrink-wrapped software 
intended for 680x0-based Macs. (MAS 
should not be confused 
with the new PowerPC- 
based Macs, which also 
use processor emulation 
and GUI translation to 
run 680x0 Mac soft¬ 
ware*) 

MAS will appear as a 
“Macintosh window” on 
PowerOpen-ba*sed work¬ 
stations. Although Ap¬ 
ple says that MAS will 
be compatible with X T 
Mac applications run¬ 
ning under MAS will 
still have the distinctive 
Mac look and feel. 

In addition, Apple has 
announced that it will 
eventually support other 
Unix workstations. Ap¬ 
ple hasn’t released de¬ 
tails of its plans, and 
they clearly fall under 
the category of future 
product development* 
However, Sun, HP, and 
IBM have already said 
they hope to use the 
forthcoming Apple tech¬ 
nology to let their Unix 
workstations run unmodified shrink- 
wrapped Mac software. 

In the meantime, two ISVs (indepen¬ 
dent software vendors) are already emu¬ 
lating the Mac on Unix systems—although 
with limits* Andataco’s Liken is a pure 
processor emulator, it runs on Sun and HP 
workstations and mimics the Mac’s 680x0 
CPU, as well as the Mac hardware envi¬ 
ronment. However, Liken doesn’t try to 
copy the Mac’s toolbox GUI libraries; for 
that, you need a copy of System 6.0.7. 

In contrast to Liken, Quorum Software 
Systems' Equal is designed to mimic both 
the 680x0 processor and all Mac system 
calls, so that Mac applications can run on 
Sun and Silicon Graphics Unix worksta¬ 
tions* Like Wabi, Equal puts each Mac ap¬ 
plication in its own window, using X to 
display Motif- or OpenLook-style window 
decorations. Also like Wabi, Equal cur¬ 



rently has a limited set of “certified” ap¬ 
plications. Initially, it includes only Lhe 
Mac versions of Microsoft Word and Ex¬ 
cel, although Quorum plans to expand the 
list of certified software early this year to 
include Microsoft PowerPoint, QuarkX¬ 
Press, and other popular Mac software. 
(According to Quorum, many “uncerti¬ 
fied” Mac applications run with no prob¬ 
lems.) 

Closing the circle is IBM's Workplace 
OS, the OS/2 successor based on the Mach 
3.0 microkernel. Standard Workplace OS 
personalities will include Unix and OS/2 
(along with its DOS and Windows per¬ 
sonalities). But IBM hints that other per¬ 
sonalities may also be available for the 
system. Because the Workplace OS inter¬ 
faces are being developed in close com¬ 
munication with Taligcnt, the IBM/Apple 
joint venture to develop an object-oriented 
operating environment, both Taligcnt and 
the Mac GUI are likely candidates as 
Workplace OS personalities* 

Who Wins, Who Loses 

The ability to run Windows and Mac soft¬ 
ware is no longer a minor consideration 
when it comes to advanced operating sys¬ 
tems* But beyond that simple point of 
agreement lie a welter of strategies for 
putting the multiple-personalities idea to 
work—and some of those strategics are 
diametrically opposed to others. A care¬ 
ful examination of the strategies operat¬ 
ing-system vendors are using makes it ap¬ 
parent that there’s no single correct way to 
implement multiple personalities. 

In the case of Unix, the personality 
translator is typically designed to float 
along the surface of the operating system, 
like any other application. For more re¬ 
cent operating systems like Windows NT 
and Workplace OS, the personality module 
is much more closely linked to the oper¬ 
ating system, although it is still highly 
modular. And for OS/2, with its simpler, 
less modular structure, the personality ca¬ 
pability appears to be deeply embedded 
in the operating system. 

But while operating-system vendors are 
juggling their approaches to run the largest 
number of popular applications most ef¬ 
fectively, the biggest impact of the trend 
toward multiple personalities may be on 
applications software developers, Win¬ 
dows and Mac applications are likely to 
sell slightly better than before* The big 
winners will be those Windows applica¬ 
tions that are already the most popular, 
because the ability to run them will be 
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What Makes A Desktop Projector,. 



Cyclops 
cordless mouse 
capability 


Lift-up cover 
and optics 


Easy to use, 
intuitive controls 


Stereo speakers that 
face the audience 


ACE controller system 
for superb computer 
and video images 


Projecting the power of your computer in the meeting room. 


It’s not just the innovative, lightweight 
design. Or the remarkably easy-to-use 
controls. It’s not even the bri iliantly 
vivid computer and video images it so 
effortlessly projects—even in well-lit 
meeting rooms. 

It’s all of this and more, 

In fact, one look at Proxima’s Desktop Projector series of LCD pro¬ 
jectors and you'll know' that a new breed of computer peripheral has 
arrived. It’s the ultimate way to present information and share data. 

Look better, work smarter 

Now you can use the same computing tools you already use at your 
desk to enhance the productivity of your meetings. With Proxima’s 
Desktop Projectors, everyone can see, share, and shape de §ktop 
information together. That’s what we call Desktop PROJECTION 
Projection. It helps build consensus in meetings; lets 
workgroups create project schedules, budgets and other 
documents more quickly; and leads to faster, smarter 
decisions, 

And that saves you time and money. 




Of course, you can also project brilliant presentations that captivate 
your audience, Not only do Desktop Projectors let you incorporate 
sound, motion, and our amazing Cyclops cordless mouse, but 
they eliminate the need for slides, flip charts, and transparencies. 

Any computer, any application 

Proxima’s Desktop Projectors connect just like a 
monitor to any PC or Mac and work with your fa¬ 
vorite productivity-enhancing software. Starting 
as low as $4,995, and weighing as little as 18 
pounds, there’s a model for almost any budget or 
application— from high-performance color to p°^ciorsgo where 

multimedia projection, the action is. 

So whether it’s a sales presentation, management discussion, or 
training session, Proxima’s Desktop Projector series lets you project 
the power of your computer in the meeting room. 

For more infonnation or the dealer nearest you, call us today. 

1-800-447-7694 

PROXIMA® 



Desktop Projector2800 shown above. 

Proxrma Corporation 66 W Nancy Ridge Drive. San Diego, CA92J21, (619)457-5500, tn Europe; Honterweg 14, 6191 RXBeek, The Netherlands, +31^3-650248. Prcxima is a registered trademark and Desktop 
Projector ana Desktop Projection are trademarks of Prmima Corporation. Other trademarks are the property of respective owners. 
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Windows NT and Workplace OS: Plug It In 


W hile Unix personality modules 
are designed to function as if 
they were applications, both Microsoft’s 
and IBM's entries in the portable 32-bit 
operating-system sweepstakes take a 
more integrated approach. Microsoft 
Windows NT and IBM's forthcoming 
Workplace OS have been specifically 
designed to support emulation of mul¬ 
tiple ope rati ng-sy stem personalities, al¬ 
though the difference between the two 
systems’ approaches is striking. 

Windows NT supports five operat¬ 
ing-system personalities: MS-DOS, 16- 
bit Windows, OS/2 Lx, Posix, and 32-bit 
Windows. All five personalities are im¬ 
plemented as NT “environment subsys¬ 
tems”; each runs in its own protected 
user space. The Win32 subsystem han¬ 
dles display, keyboard, and mouse sup¬ 
port for the other four personalities. 

DOS and 16-bil Windows applica¬ 
tions run via VDMs (virtual DOS ma¬ 
chines), each of which emulates a com¬ 
plete 80x86 computer running MS-DOS, 
In NT, a VDM is a Win32 application; 
thus, like a typical Unix personality mod¬ 
ule, NT DOS and 16-bit Windows ap¬ 
plications effectively float in a layer di¬ 
rectly above the Win32 subsystem. 

The OS/2 and Posix subsystems are 
a different matter. As full-scale NT sub¬ 
systems themselves, they communicate 
with tire Win32 subsystem for user input 
and output, but they also communicate 
directly widi the NT Executive for other 
operating-system services. The OS/2 
subsystem can run many current char¬ 
acter-mode OS/2 applications, includ¬ 
ing OS/2 SQL Server, and it supports 
named pipes and NetBIOS. 

Bui the Posix subsystem is remark¬ 
ably limited, despite direct access to ker¬ 
nel services, Posix applications must be 
compiled specifically for Windows NT; 
NT does not support binary code in¬ 
tended for any other Posix-compliant 
operating systems, such as Unix. In ad¬ 
dition, NT's Posix subsystem does not 
directly support printing, docs not sup¬ 
port network access except for remote 
fde systems, and does not support any fa¬ 
cilities of the Win32 subsystem such as 
memory-mapped files or graphics. 


Compared to NT, IBM's forthcom¬ 
ing Workplace OS uses a more straight¬ 
forward organization. While some NT 
personalities go through the Win32 sub¬ 
system and others deal directly with the 
NT kernel, all Workplace OS personal¬ 
ities have direct access to kernel ser¬ 
vices. Workplace OS currently supports 
three personality servers: an OS/2 server 
for OS/2 applications, an AIX server 
that mi mics TBM’s version of Unix, and 
an MVM (multiple virtual machines) 
server for DOS and 16-bit Windows ap¬ 
plications. 

Workplace OS is built on a version 
of Mach 3.0. The IBM microkernel sup¬ 
plies only a very limited set of services; 
it is essentially a software backplane into 
which other modules, called servers, 
connect. The personality servers func¬ 
tion exactly like any other Workplace 
OS servers. Each runs in its own pro¬ 
tected memory space and communicates 
directly with the microkernel and, 
through it, other servers. 

However, all personality servers are 
not created equal. IBM initially plans 
two versions of Workplace OS, one the 
OS/2 Workplace Shell, the other, Unix 
CDE (common desktop environment). 
In each case, the dominant personality 
will do double duty, providing both the 
capabilities required for its own appli¬ 
cations and the desktop GUI and default 
execution semantics for the other per¬ 
sonalities. On a standard Workplace OS 
system, the OS/2 (or Unix) personality is 
dominant. The other personality servers, 
known as alternative personalities, don’t 
contain code to provide these services. 

However, dominance is endrely arbi¬ 
trary in Workplace OS. The Workplace 
OS could be given a Windows look and 
feeL although IBM has no plans to do 
so, IBM says the server interfaces for 
Workplace OS will be published, so con¬ 
structing dominant and alternative per¬ 
sonalities will be practical for IS Vs (in¬ 
dependent software vendors). Additional 
personalities can also be added by IBM 
or other vendors; although none have 
been announced, a Mac personality is 
rumored as a future addition. 

In practice, announcements and dem¬ 


onstrations are currently the limit of 
Workplace OS's functionality, because 
it is a product in development rather than 
a shipping package like NT. In recent 
demonstrations, for example. Workplace 
OS’s Unix and DOS personalities were 
both character-based, and users could 
only hot-key between them and the OS/2 
GUI. 

Technically, both Windows NT and 
Workplace OS use modular subsystems 
to support multiple operating-system 
personalities. Paul Giangarra, lead ar¬ 
chitect for Workplace OS, is enthusias¬ 
tic about the idea of other software ven¬ 
dors developing additional personalities 
(or, alternatively, personality-neutral ser¬ 
vices). Microsoft’s director of business 
development. Bob Kruger, says the 
whole reason NT includes Posix sup¬ 
port is to demonstrate that subsystems 
can be added, either by Microsoft or oth¬ 
er vendors, that connect directly to the 
NT Executive without running as Win32 
applications. 

In fact, the two approaches seem very 
comparable at a technical level. Then 
why does Workplace OS’s approach to 
multiple personalities seem so robust, 
promising the potential ability to run 
every significant desktop operating sys¬ 
tem, while NT’s non-Windows person¬ 
alities seem thoroughly undeveloped? 
One reason may be that it’s easier to cre¬ 
ate a robust plan than a working operat¬ 
ing system with robust implementations 
of multiple personalities. 

But there’s also clearly a difference 
in business philosophy. IBM is pursu¬ 
ing multiple personalities, while Micro¬ 
soft appears to be discarding them. “How 
many people are actually going to write 
a Posix application?” asks Kruger. And 
he downplays NT’s ability to run OS/2 
applications: “At the end of the day, peo¬ 
ple will buy Windows NT because it 
runs Windows,” Kruger insists. It’s true 
that with good support for Windows ap¬ 
plications, NT already has many of the 
benefits that multiple personalities prom¬ 
ise. But only lime will tell if a Windows- 
only philosophy will help or hurt NT in 
its competition with other advanced op¬ 
erating systems. 
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Software Digest is 
published by NSTL # the 
industry's first and 
most authoritative 
independent testing 


W hich new standalone or networked 
software applications and upgrades 
should you buy? 

Does the software you’re considering live up 
to vendor claims? Will your people be able to 
learn it? 

Since 1983, buyers making high-stakes 
purchases have been using National Software 
Testing Laboratories (NSTL) for authoritative, 
state’Of'the-an evaluation of PC software, 

NSTL originated the concept of testing 
microcomputer products. Today NSTUs 
benchmarks and methodology are universally 


FREE BINDER 


regarded as definitive. 

Software Digest, an NSTL/BYTH publication, 
gives you monthly access to NSTUs 
comprehensive software test results. So you 
can make smarter, easier buying decisions. 

Our tests flatten the playing field in each 
software category. So products show their 
strengths and weaknesses in head-to-head, 
feamre-tofeature competition designed and 
analyzed by NSTUs test experts, 

Each report compares product costs, speed, 
features, versatility and compatibility in a real- 


ORDER NOW! 


world, appJications-bascd environment like the 
one you work in every day. 

The result: clear-cut winners that give you the 
best value for your money, Concisely and 
clearly described — without ads, distractioas, 
or outside influences of any kind. 

Every 64-pagc issue addresses a noteworthy 
applications software package or operating 
system that involves significant expense or 
investment in a learning curve. For example — 

* Group scheduling 

* Windows-based peer-to-peer LANs 

* SQL Servers 

* Project Management 

* Tims Protection 

* Presentation graphics 

* Multiuser databases 

* Integrated packages 

■ Network management software 

* LAN E-mail 

■ Graphical spreadsheets 

■ Communications 

Software Digest’s comparative features section 
is so comprehensive that vendors consult ft 
before designing upgrades. Shouldn’t you 
consult us before buying them? 
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durable, ;Vring 
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dividers upon ] 
payment. 
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Digest or 1 wifi receive a M refund of my entire investment, 
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A Better OS/2 Than OS/2? 


I ronically, the first major operating 
system to demonstrate the commer- 
cial value of supporting multiple per¬ 
sonalities is now demonstrating a new 
way to support them. OS/2 was a serious 
disappointment: to development partners 
Microsoft and IBM when it was first re¬ 
leased. When it was first introduced, an¬ 
alysts predicted that within five years, 
OS/2 would account for more than half 
the sales of business PCs, displacing 
MS-DOS as king of the desktop. Instead, 
early versions of OS/2 sold fewer than a 
half-million copies per year™a tiny frac¬ 
tion of expectations. And with OS/2 4 s 
downfall came the collapse of the close 
relationship between IBM and Micro¬ 
soft. 

So when IBM relaunched OS/2 in 
1992, Big Blue needed an edge. H found 
that edge by beefing up OS/2's ability 
to run DOS-based applications software 
and adding support for Windows appli¬ 
cations, While OS/2 Lx offered only a 
single window for running DOS soft¬ 
ware, version 2.0 let users run several 
DOS sessions at once. Windows sup¬ 
port in version 21) was initially limited to 
running Windows 3.0 on a full screen, 
but OS/2 eventually supported both 
‘'seamless” Windows applications (each 
appearing in its own desktop window) 
and, in version 2.1, support Ibr Windows 
3.1 applications, 

GS/2 ? s DOS and Windows support 
came through MVM (multiple virtual 
machines), an OS/2 subsystem that could 
imitate a series of DOS PCs, In contrast 
to the modular approach to multiple per¬ 
sonalities used by Unix, Windows NT, 


and Workplace OS, OS/2's DOS and 
Windows support was firmly embedded 
in the operating system's code, which 
seriously limited its flexibility in adding 
new operating-system personalities. 

What proved to be most important, 
though, was simply that DOS and Win¬ 
dows support was there. Despite a dearth 
of OS/2-specific software, OS/2 sold 
some 2.5 million copies since OS/2 2.0 
appeared—far more than in its previous 
history. While that was less than one- 
quarter of Microsoft's annual sales of 
Windows, it represented an astonishing 
comeback for OS/2 and provided con¬ 
vincing proof that the ability to run pop¬ 
ular software could prove to be the dif¬ 
ference between success and failure for a 
new operating system. 

The comeback came at a high price, 
OS/2*s Windows support used source 
code that was provided to IBM by Mi¬ 
crosoft as part of the companies* tech¬ 
nology-sharing agreement. To use the 
Windows code, however, IBM was re¬ 
quired to pay a royalty to Microsoft for 
every copy of OS/2 that the company 
shipped. Although IBM never made pub¬ 
lic the details of the license, the compa¬ 
ny has reportedly paid Microsoft $20 
per OS/2 copy, or more than $50 mil¬ 
lion since launching OS/2 2,0. Also, that 
royalty fee pushed OS/2's list price to 
more than $200. 

But a new version of OS/2 changes 
both the economics and the technology 
of its Windows support. Code-named 
Ferengi when it was under development 
at IBM's Personal Software Products 
Division in Boca Raion, Florida, the new 


version is officially named OS/2 Spe¬ 
cial Edition for Windows, or OS/2 for 
Windows for short. As its name sug¬ 
gests, it functions as an upgrade to OS/2 
for users who own Microsoft Windows. 
To install, it requires a system with DOS 
5,x or higher and Windows 3.1. Once 
in place, OS/2 for Windows loads the 
actual Windows environment, modifying 
it on the fly, so that Windows support 
is virtually identical to that under pre¬ 
vious versions of OS/2. 

The business impact of OS/2 for Win¬ 
dows is clear: Because it incorporates 
no Microsoft Windows code, IBM pays 
no royalty to Microsoft. As a result, the 
list price of the package is less than half 
that of conventional OS/2. 

The technical impact may be just as 
dramatic, at least for IBM's develop¬ 
ment team. In effect, OS/2 for Windows 
lifts up Windows and slips an OS/2 jack- 
et around it, Thai approach will pose a 
major challenge for IBM developers 
with each new release of Windows; de¬ 
velopers will have to work feverishly to 
upgrade OS/2 lor Windows to tweak the 
new Windows binaries correctly. Still, 
their efforts may be no greater than the 
work required to integrate a new ver¬ 
sion of the Windows source code would 
have been. 

Whether IBM's new OS/2-jacket ap¬ 
proach to Windows support will have 
as great an impact on OS/2 sales as the 
improved DOS and Windows support 
of OS/2 2.0 remains to be seen. What is 
clear is that OS/2 for Windows effec¬ 
tively turns OS/2's DOS and Windows 
inside out. 


bundled with a large percentage of Unix 
workstations in the form of Wabi. Ironi¬ 
cally, because they arc so popular, the ad¬ 
ditional software sales may not make a big 
impact on them. 

And the big losers? They're likely to 
be single-user productivity applications 
written specifically for Unix, Unix soft¬ 
ware developers already face major prob¬ 
lems. Popular Unix workstations sell in 
the hundreds of thousands, not millions 
(like the Mac) or tens of millions (like the 


PC), Few software retailers carry any Unix 
applications at all. The combination of 
low volume and limited distribution means 
that Unix software vendors will be hard- 
pressed to compete against similar Win¬ 
dows or Mac programs. That could spell 
the end of the line for applications that 
don't take advantage of the special fea¬ 
tures of Unix—or any other advanced op¬ 
erating system. 

In the end, the real impact of multi¬ 
ple personalities will be on users, in the 


form of easier access to better software 
and more freedom of choice in operating 
systems. That may not be great news for 
all operating-system or applications ven¬ 
dors, But for users who have ever need¬ 
ed software they couldn't run, multiple 
personalities are an important step to¬ 
ward sanity. ■ 


Frank Hayes is a writer , communications consul¬ 
tant. and former West Coast news editor for BYTE. 
You can contact him on BIX as “frankhayes. " 
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7 □ SflKHor'IffVBl 9 J Rrotassonal 
B □ MlUdHi lovel 

C. Are you a reseller fVAR, VAD. Dealer, 
Coneultanl)? 

10 □ Yes 11 □ No 


January 1994 \ 90 9798 \ 

Card Valid until March 31 1 1994 


Product Category 
Information 

Circle the numbers below for 
InformaJian on the Online category 
of products you're interested in 


Aocessories/Suppliee t 

Add-in Boards 2 

Bar Ceding 3 

CommumcaliOns/NetwarHihg 4 
Computer Systems 5 

Data Acquisition 5 


Disks & Optical Drives 

7 

Multimedia 

19 

Educational 

30 

Shareware 

42 

Diskettes/Duplicatcjs 

8 

Prinliirg/PIgUens 

20 

Engineermg/Scientiflc 

31 

Software Duplication 

43 

Fan Board&'Macfiines 

9 

Programmable Hardware 

21 

Ehlenainmeri 

32 

Spreadsheets 

44 

Graphics Tablels/Mica' 


Scaanerg/OCR/Digitizers 

22 

Graphics 

33 

Unix 

45 

Pen Input 

to 

Tape Drives 

23 

Macintosh 

34 

Utilities 

46 

Keyboards 

11 

UPS 

24 

Malt Order 

35 

Windows 

47 

LAN Hardware 

12 

Software 


Mathemstical/StaliStical 

36 

Word Processing 

46 

Laptops & Notebooks 

13 

Business 

25 

Miscellaneous Soil ware 

37 

General 


Mai Order 

14 

CAD/CAM 

26 

On-Line Services 

36 

Bodcs/Pubkcations 

49 

Memory/Ghips/Upgrades 

15 

CommumcalKins.'Nelworkina 27 

Operating Systems 

30 

Recruitment 

59 

Miscellaneous Hardware 

16 

Date Acquisition 

26 

Programming Languages/ 


Miscellaneous 

51 

Modems&Miplexors 

17 

Database 

29 

Tools 

46 



Monitors & Terminals 

IS 



Secunly 

41 




Inqu 

ry Numbers 52-233 
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1 Inquiry Numbers 409*590 jj 

1 'h 

iry Number' 

780*947 


1 

1 IlKlLJ 

ry Numbers 
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409 

435 

481 

487 

513 

539 

565 

766 

792 

618 

344 

070 

836 

922 

1123 

1149 

1175 

1201 

1227 

1253 

1279 

52 

76 

104 

130 

156 

182 

268 

410 

436 

402 

406 

514 

540 

560 

787 

793 

819 

845 

871 

397 

923 

1124 

1)50 

1176 

rm 

1228 

1254 

1280 

53 

79 

105 

131 

157 

183 

209 

411 

437 

403 

4B9 

515 

54T 

567 

706 

794 

020 

846 

672 

090 

924 

1125 

1151 

1177 

1203 

1229 

1255 

1201 

54 

SO 

106 

132 

150 

104 

210 

412 

438 

484 

490 

516 

542 

560 

769 

795 

821 

847 

873 

899 

925 

1128 

1152 

1178 

1204 

1230 

1266 

1202 

55 

61 

107 

133 

159 

185 

211 

413 

430 

465 

491 

5)7 

543 

569 

770 

796 

822 

640 

074 

900 

926 

1127 

1153 

1179 

1205 

■23i 

1257 

1283 

56 

62 

108 

134 

160 

106 

212 

414 

440 

406 

492 

518 

544 

570 

771 

797 

823 

049 

073 

901 

927 

1120 

1154 

1180 

1206 

1232 

1250 

1204 

57 

63 

109 

135 

161 

187 

213 

415 

441 

467 

493 

519 

545 

571 

772 

798 

824 

850 

878 

m 

926 

1129 

1155 

1161 

1207 

1235 

1259 

1205 

5a 

04 

110 

136 

162 

168 

214 

410 

442 

466 

494 

520 

540 

572 

773 

799 

625 

851 

677 

903 

929 

1130 

1158 

1182 

1208 

1234 

1260 

1286 

50 

65 

111 

137 

163 

109 

215 

417 

443 

469 

495 

521 

547 

573 

774 

600 

826 

052 

876 

904 

930 

1131 

1167 

1163 

1209 

1235 

1201 

128? 

60 

06 

112 

130 

164 

190 

216 

4)6 

444 

470 

496 

522 

546 

574 

775 

801 

827 

053 

879 

305 

931 

1132 

1158 

1184 

1210 

1238 

1262 

1288 

61 

67 

113 

139 

165 

191 

217 

419 

445 

471 

497 

523 

549 

575 

778 

802 

626 

054 

860 

900 

932 

1133 

11SS 

1105 

1211 

1237 

1263 

1289 

62 

61 

114 

140 

166 

102 

216 

420 

446 

472 

498 

524 

550 

576 

777 

603 

029 

855 

801 

807 

933 

1134 

1160 

1186 

1212 

1230 

12S4 

1290 

65 

69 

115 

141 

167 

193 

210 

421 

447 

473 

499 

525 

551 

577 

770 

604 

030 

056 

882 

90S 

934 

1135 

1181 

1187 

1213 

1239 

1265 

1291 

64 

e-:i 

115 

142 

108 

194 

220 

422 

440 

474 

500 

626 

552 

578 

779 

805 

031 

057 

863 

909 

935 

1138 

1162 

1160 

1214 

1340 

1268 

1292 

65 

91 

117 

143 

169 

195 

221 

423 

449 

475 

501 

527 

553 

579 

700 

806 

032 

858 

864 

910 

936 

1137 

1163 

1189 

1215 

1241 

1267 

1293 

66 

92 

118 

144 

170 

196 

222 

424 

456 

470 

502 

526 

554 

560 

701 

807 

B33 

859 

085 

911 

937 

1138 

1164 

1190 

1216 

1242 

1268 

1204 

67 

93 

119 

145 

17) 

197 

223 

425 

451 

477 

503 

529 

555 

581 

702 

800 

034 

060 

005 

912 

936 

1139 

1165 

1191 

1217 

1243 

1269 

1295 

66 

04 

126 

146 

172 

190 

224 

426 

452 

47B 

504 

530 

558 

502 

703 

809 

035 

361 

837 

913 

939 

1140 

1166 

1192 

1210 

1244 

1270 

1290 

69 

95 

121 

147 

173 

199 

225 

427 

453 

479 

505 

531 

507 

563 

704 

810 

8 36 

862 

086 

914 

940 

1141 

1167 

1193 

1219 

1245 

1271 

1297 

7D 

96 

122 

148 

174 

200 

226 

423 

454 

480 

506 

532 

558 

584 

783 

011 

637 

363 

069 

915 

941 

1142 

1160 

1194 

1220 

1246 

1272 

1298 

71 

97 

123 

149 

175 

201 

227 

429 

455 

461 

507 

533 

559 

565 

700 

812 

838 

864 

890 

916 

942 

1143 

1169 

1195 

1231 

1247 

1273 

1299 

72 

OS 

124 

150 

170 

2D2 

228 

436 

456 

482 

500 

534 

560 

506 

707 

813 

639 

865 

091 

917 

943 

1144 

1170 

1196 

1222 

1248 

1274 

1300 

73 

99 

125 

151 

177 

203 

229 

431 

457 

483 

609 

535. 

561 

587 

798 

0)4 

840 

866 

092 

910 

944 

1145 

1171 

1197 

1233 

1249 

1275 

1301 

74 

100 

126 

152 

176 

204 

230 

462 

456 

464 

510 

536 

562 

508 

7B9 

015 

S41 

067 

093 

919 

945 

1146 

1172 

1198 

1224 

1250 

1276 

1302 

75 

101 

127 

153 

179 

205 

231 

433 

450 

485 

511 

537 

m 

509 

790 

015 

842 

866 

694 

920 

946 

1147 

1173 

1199 

1225 

1251 

1277 

1303 

76 

102 

128 

154 

100 

206 

232 

434 

460 

406 

512 

538 

564 

590 

791 

817 

343 

869 

895 

921 

947 

1140 

1174 

1200 

1226 

1232 

1270 

1304 

77 

103 

129 

155 

181 

207 

233 






















Inquiry Numbers 234*408 1 

1 Inquiry N* 

imber 

s 091 

785 



1 Inquiry Numbers 948 

1122 



1 inquiry Numbers 1305 

-1479 



234 

259 

284 

309 

334 

359 

364 

591 

616 

641 

660 

691 

716 

741 

946 

973 

996 

1023 

1040 

1073 

1096 

1305 

1330 

1355 

1380 

1405 

1430 

1455 

235 

280 

205 

310 

335 

360 

385 

592 

617 

642 

667 

692 

717 

742 

949 

974 

999 

1024 

1049 

1074 

1099 

1300 

1331 

1356 

1361 

1400 

1431 

1450 

236 

26t 

20G 

311 

336 

361 

386 

593 

618 

543 

606 

693 

710 

743 

950 

975 

1000 

1025 

1050 

1075 

1100 

1307 

1332 

1307 

1383 

1407 

1432 

1457 

237 

252 

287 

312 

337 

352 

387 

594 

619 

644 

CCQ 

694 

719 

744 

951 

976 

1001 

1006 

1051 

1078 

1101 

1308 

1333 

1356 

1383 

1408 

1433 

1458 

236 

263 

208 

313 

338 

363 

368 

595 

620 

645 

670 

695 

720 

745 

952 

977 

1002 

10£7 

1052 

1077 

1102 

1309 

1334 

1359 

1334 

1409 

1434 

1459 

239 

264 

209 

314 

339 

354 

389 

596 

62) 

646 

671 

690 

721 

746 

953 

978 

1003 

1020 

1053 

1078 

1100 

1310 

1335 

1360 

1385 

1410 

1436 

1460 

240 

265 

290 

315 

340 

365 

390 

597 

622 

647 

672 

697 

722 

747 

954 

9?9 

1004 

1029 

1054 

1079 

1104 

1311 

1336 

IjiV 

1306 

1411 

1436 

1461 

241 

266 

291 

316 

341 

366 

391 

598 

623 

646 

673 

690 

723 

748 

955 

980 

1005 

1030 

1055 

1080 

1105 

1312 

1337 

1302 

1387 

1412 

1437 

1462 

242 

267 

292 

317 

342 

367 

392 

599 

624 

049 

074 

099 

724 

749 

956 

901 

1006 

1031 

1056 

1081 

1106 

1313 

1338 

1363 

1388 

1413 

1438 

1463 

243 

250 

293 

310 

343 

360 

393 

660 

625 

650 

675 

700 

725 

750 

957 

902 

1007 

1032 

1057 

1002 

1107 

1314 

1339 

1364 

1309 

1414 

1439 

1464 

244 

CM 

294 

319 

344 

369 

394 

601 

626 

651 

076 

701 

726 

751 

968 

983 

1008 

1033 

1056 

1063 

1108 

1315 

1340 

1365 

1390 

1415 

1440 

1465 

245 

270 

295 

320 

345 

370 

395 

602 

627 

652 

677 

702 

727 

752 

959 

984 

1009 

1034 

1059 

1084 

1109 

1316 

1341 

1366 

1391 

1416 

1441 

I486 

246 

271 

290 

321 

340 

371 

396 

603 

620 

653 

678 

703 

723 

753 

960 

905 

1010 

1035 

1060 

1605 

1110 

3317 

1342 

1367 

1392 

1417 

1442 

1467 

247 

272 

297 

322 

347 

372 

397 

604 

629 

654 

079 

704 

729 

754 

961 

986 

1011 

1036 

1061 

1036 

1111 

1318 

1343 

1368 

1393 

1416 

1443 

I486 

246 

273 

200 

323 

340 

373 

398 

605 

636 

655 

080 

705 

730 

75fi 

962 

907 

1012 

1037 

1062 

1087 

1112 

1319 

1344 

1369 

1394 

1419 

1444 

1469 

240 

274 

290 

324 

349 

374 

399 

606 

631 

650 

081 

706 

73) 

756 

903 

908 

1013 

1030 

1003 

1080 

1113 

1320 

1345 

1370 

1395 

1420 

1445 

1470 

250 

275 

300 

325 

350 

375 

460 

607 

032 

057 

062 

707 

732 

757 

964 

909 

1014 

1039 

1064 

1009 

1114 

1321 

1346 

1371 

1396 

1421 

1440 

1471 

251 

276 

301 

326 

351 

376 

401 

60S 

633 

650 

683 

706 

733 

758 

965 

990 

1015 

1040 

1065 

1090 

1T15 

1322 

1347 

1372 

t397 

1422 

1447 

1472 

252 

277 

302 

327 

352 

377 

462 

609 

634 

659 

084 

709 

734 

750 

966 

991 

1016 

1041 

1066 

10S1 

1110 

1323 

1340 

1373 

1390 

1423 

1440 

1473 

253 

276 

303 

320 

353 

376 

463 

610 

035 

660 

065 

710 

735 

760 

967 

992 

1017 

1042 

1067 

10® 

1117 

1324 

1349 

1374 

1399 

1424 

1449 

1474 

254 

270 

304 

329 

354 

379 

464 

611 

630 

661 

586 

711 

736 

761 

968 

993 

1010 

1043 

10S0 

1093 

1110 

1325 

1350 

1375 

1400 

1425 

1450 

1475 

255 

280 

305 

330 

355 

380 

465 

612 

637 

662 

687 

712 

737 

762 

969 

994 

1019 

1044 

1069 

1094 

1119 

1328 

1301 

1370 

1401 

1426 

1451 

T476 

256 

281 

306 

331 

356 

381 

466 

613 

630 

063 

063 

713 

736 

763 

970 

995 

1020 

1045 

1070 

1095 

1120 

1327 

1352 

1377 

1402 

1427 

1452 

1477 

257 

232 

307 

332 

357 

382 

407 

614 

639 

064 

589 

714 

739 

764 

971 

996 

1021 

1040 

1071 

1090 

1121 

1320 

1353 

1370 

1403 

1428 

1453 

1476 

250 

283 

300 

333 

350 

363 

408 

615 

040 

665 

690 

715 

740 

765 

972 

997 

1022 

1047 

1972 

1097 

1122 

1329 

1354 

1379 

1404 

1423 

1454 

1479 


































YOUR DIRECT LINK CARD 



For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 

j See reverse side for 
I card. 
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1. Circle the 
Numbers on 
Your Direct 
Link Card 

I Circle the numbers 

i which are found on 

ads and articles in 
j this issue or circle the 
product category 
I number and receive 
j information on all 

i advertisers listed in 

j that category. 


I 2. Print Your 
Name and 
Address 

| Answer questions "A" 
through "E" and mail 
or fax card to 
1413-637-4343. 


3. Product 
information 
will be rushed 
| to you from 
the selected 
companies! 

i 
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■mHg|r SUBSCRIBE TO BYTE! -»> 

With BYTE, you can compete more effectively in complex global markets... 


S I want to receive BYTE for a full year, 12 monthly issues plus 
the FREE Annual Special Supplement. 

Payment method — charge my subscription to: 

□ Visa □ Access/Eurocard/MasterCard □ American Express 

Card No*_Expiry date ___ 

Signature _____ 

or □ I enclose payment now 

Name_Title „ _ 

(Ptcasr Print} 

Address ________ 



____Code 

Country_ 

Please allow 8-10 weeks for processing. Thank you. 


✓ Tick your subscription price 

Please lick one box: 

Fast Surfjacc Delivery [34 ^217 

009 United Kingdom 

□ 100DM Germany 

□ 343Fr France 

□ 113 Guilders Netherlands 

□ 85SFR Switzerland 

□ 74451) Lire Italy 

□ £29 All other European Countries 

□ SUS50 Non-European Countries 

Air Delivery IB41233 

□ £4J United Kingdom 

□ 14QDM Germany 

□ 480Fr France 

□ 158 Guilders Netherlands 

□ ] I9SFR Switzerland 

□ 103.810 Lire Italy 

HU £41 Alt other European Countries 

□ SUS75 Non-European Countries 


Your satisfaction is GUARANTEED! 
If you are dissatisfied, cancel anytime 
for a refund on all unmailed Issues. 





Please allow 8-10 weeks for processing. Thank you. 


Your satisfaction is GUARANTEED! 
If you are dissatisfied, cancel anytime 
for a refund on all unm ailed issues* 



,. and receive up to date information on new products and emerging technologies. 

SUBSCRIBE TO BYTE! -•» 
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Here 
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FAST & CONVENIENT! 


Have BYTE delivered direct to your door 
UllU 111 T 11 miss an issue again! 




Place 

Stamp 

Here 
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^our software programs 


were barely spe 

Tbens 




ng- 

thing clicked. 


If you’re tired of playing matchmaker 
to software applications (even ones 
from the same vendor), you’ll be pleased 
to hear this. There is a product that does 
it for you, now. Prodea Synergy'" makes 
the programs you already have, and what you’ve built with them, work together. A few points 
and clicks, and applications will exchange just about everything but valentines. 

Mr. R. Lee Allen of Schering-Plough, a company already using Prodea Synergy, 
put it less romantically MS Access Cuat tro Pro 

m- 


although no less enthusiasti- 


MS Access 

Hi- 


Harvard Graphics 


CC Mail 



Report Dist. 


Query DB Sales Analysis Sales Charts 

cally U ItS rLOt like aiiything out drop the icoru* t connect them mth arrows. Data flow automatically, 

there before. It's more than OLE or DDE. It transcends both languages and APIs!’ 

You should also know that what you build is easy to pass on to others, without 
worrying about hot links, paste links or file location. Prodea Synergy runs under 
Windows; costs $495 and has a 30-day money-back guarantee. For a limited time you 
also get a $200 introductory cash rebate. Call us at 1- 800-PRODEA-l. Your software 
programs will never look at one another the same way again, SyH€Ygy m 


O 1993 Prodea AtL products and brand imams am rrademuiiiS or regismted 1 radermrM of their respective cwnrc* 











Experience the Difference 



MOTHERBOARDS 

PCI, VESA, EISA, ISA 
486 and Pentium^ CPUs 


BIOS PRODUCTS 

Green PC, System BIOS, 
Keyboard, PCMCIA, PCI 




Whether you are building or buying 
a PC, the only components to consider 
are those from American Megatrends, 
the BIOS people known for their world 
famous AMIBIOS. Now, with hardware, 
you can get the same compatibility and 
performance that has made the 
AMIBIOS world famous. With high 
quality motherboards 


ADD-IN PRODUCTS 

SCSI, Sound, SVGA 
Communications, PCMCIA 


American 
Megatrends 


and add-in products from 
American Megatrends, you 
can make the difference between an 
ordinary PC and an outstanding 
persona] computer. So experience the 
dramatic difference our expertise can 
make and demand only quality 
American Megatrends components 
in your personal computer. 


American 
= - Megatrends 


American Megatrends, Inc.: 6145-F Northbelt Parkway, Norcross GA 30071 
Sales: 1-800-892-6843, Fax: (404) 263-9381, Fax-Back: (404) 246-8787 
UK Office: Crawley, West Sussex - (44) 293-536-365 
France Office: Noisy Le Grand - (33)-M304222Q 
Singapore Office: Singapore - (65) 339-0992 


Circle 242 on Inquiry Card (RESELLERS: 243). 
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Your network hoy (or today's 
business technnlogy market 


McGraw-Hill TechNet 





MOtAtaf 


; henext ngxt 

As Easy to Use as a P 


Microsoft LAN Man: The First Year 


rHEBmtG POWER OF 


JlMVA&n 


'jtcHosQfgg® & comm 

m$C StHATEOY 

i^oosmm 


v News Adbpts 
br Leading Edge 


■ ticmliit) & •tfiC'tnt 

JSI*K, CVTUMi^AYKtH 

■ Bpltiim tongs Xtp 


Nelwork Management With Bindviewi 


ftWIM 

5TIUKH 


LAN TIMES 


Switching 

High-Spaed 
TaK* a Step CkJSer 
r&tn* 


Best Palmtop 


Future Docureanta: 

Coinainlnfl inr, entJH’Krt. 
Drownmq in Oslo? 

Borland'! Ob jflo! Vision 
towboat Appitf Lass' Pftjiler 
Mac 3b: InTlrU-D 
tun Pwiaale Prltuert 


AccattMuitcs: AcUwt 
MthftEndofthaUiw 


Wal Iflhol Strikes Bach 
With ItaFaiittfcl Hauler 


Mora LAN Directories? 
Maybe Next 


R UFi 


McGraw-Hill Magazines. Ybur Best Business Partners. 

■ 4- Architectural Record ■ 7- A/C Flyer, Aviation Week & Space Technology, AW & ST China Quarterly, 

AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer’s Guide ■ 20- Business 
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR 

■ 28- Chemical Engineering ■ 32C- BYTE, Data Communications, Data Communications International, LAN 
Times, UnixWorldB 39-Electrical World ■ 41-ENR, Construction News Publishing Network (11 magazines, 

4 newspapers) ■ 46- Global Finance ■ H6- The Physician & Sportsmedicine, Postgraduate Medicine 

■ 114-Modern Plastics, Modern Plastics International ■ 117-Power, Power International 


































Reviews 


Roundup 


Paths to Platform Independence 

Building applications that run on the Mac, under Windows, in ttie 
Workplace Shell, end on the X desktop-from a single set of sources 


STEVE AP1KI 

P ortability tools won't forever set- 
tie the rivalry among the major 
computing platforms. Debates 
will continue to rage over whether the 
Macintosh is really easier to use than Win¬ 
dows, on the merits of Unix compared to 
Windows NT, or on the future of OS/2. 
But if you're a developer building appli¬ 
cations using a multi pi at form toolkit, you 
won’t have to continue to bet your liveli¬ 
hood on the outcome. 

Multiplatform toolkits provide an API 
and a set of libraries that allow you to de¬ 
velop an application one step removed 
from the underlying operating system. All 
four toolkits I T 11 review here provide these 
libraries for Windows, the Mac, X/Motif, 
and OS/2 Presentation Manager; some 
support many more platforms. When you 
build your application on top of the footing 
provided by these toots instead of direcLly 
on the underlying GUI, your software can 
run in a more-or-less native manner on 
whatever platforms the toolkit supports. 

Common Groundwork 

Fundamentally, all GUIs share a common 
groundwork: Whether you are running on 
a Mac or on OS/2, there are always ele¬ 
ments like windows and dialog boxes. And 
all native GUI APIs provide ways to con¬ 
trol these elements, as well as provide 
methods for handling other graphical en¬ 
tities like icons and bit maps. So all these 
toolkits must, at the very least, abstract 
these capabilities. But there are also fun¬ 
damental differences among GUI operat¬ 
ing systems, such as differences in file 
structure and platform-specific features 
like Lhe Windows MDI (Multiple Docu¬ 
ment Interface) or the Mac’s single-sys¬ 
tem menu bar. Effective abstraction means 
providing a single API that allows an ap¬ 
plication to act differently on each plat¬ 
form, to look and act the way you expect 
native applications to look and act. 

I used each of these toolkits to build the 
guts of an application I've been wanting to 
write for some time, a simple spreadsheet- 
like tool that handles text formatting for 
tables. These packages really are toolkits— 
besides the library itself, each product (ex- 


Programming with C++/Views 
means working within a complete 
development environment, based on 
a C++ class browser, C++/Views 
3.0 is much more sophisticated 
than the last version (2.11, with a 
resource editor for persistent 
objects and much better class 
navigation. However, It's currently 
only available on Windows. 







WNDX is a superset API that 
provides full GUI object support 
and even lets you choose an 
interface style that's 
independent of the host 
environment (if you'd like). 
However, WNDX's OPUS (shown 
herel lacks many of the layout 
features that a resource editor 
requires. 


Although it looks like the other 
applications design tools 
presented in this collection. Zinc 
Designer is not a code generator 
in the conventional sense. 
Instead, it's a tool for editing 
objects inside Zinc's persistent 
object database, one of which 
you ship with every application 
you build with Zinc. 


XVT-Design adds a strong 
resource editor and prototyper to 
an already solid API. XVT doesn't 
have the most sophisticated or 
elegant programming model but 
working in ft will come naturally to 
developers familiar with the Mac 
or with Windows. 




hfcrmt IAKK. UtNUCiAUJJ nrmUJ-flHnmwni 
IWiii r5HMHT.MiaHM™r r nil3MT 


1 sat l 


172 BYTE JANUARY 1994 






























































































































































cept C-h-/V iews 2.1) provides a tool for 
building applications elements (e.g., menus 
and dialog boxes) graphically and for 
booking code to these graphical elements. 
I built the graphical structure of the table 
editor using the resource editor or proto¬ 
typer each development environment pro¬ 
vides. After doing the initial development 
under Windows, 1 ported the applications 
to the Mac, OS/2, and X/Motif (OSF/Mo¬ 
tif front Integrated Computer Solutions 
running on Solaris 2.1). 

I found that each of them will serve: All 
of them let you build real GUI applica¬ 
tions with fairly sophisticated features and 
let you take an application across plat¬ 
forms with only a few tweaks. The differ¬ 
ence is where each package chooses to 
make the trade-off between the ease with 
which you can get to that final port and 
the level of platform-specific customization 
you can provide when youTe through. 


C++/Views 



* Outstanding development environment based on 
a SmallTalk-like browser 


* Simple programming model provides full GUI 
coverage and includes non-GUI objects 

* Closed system makes it more difficult to migrate 
existing projects or manage projects with 
multiple programmers 

L iant Software's C++/Views is a high- 
level, Strongly object-oriented mul¬ 
ti platform toolkit. Its dazzling array of 
classes abstract not only the underlying 
GUI but also the entire framework of an 
application, from classes that represent ob¬ 
jects as real as buttons and windows to 
those that represent abstractions like col¬ 
lections and sets. 

C++/Views is like SmallTalk both in 
its set of classes and in the way it lets you 
design your applications. You work with 
C++/'Views through a class browser. The 


browser presents C++/Views’ entire class 
hierarchy in a window; you build your ap¬ 
plication by choosing appropriate classes 
out of the hierarchy and deriving appro¬ 
priate classes from them. 

I built the table editor as an MDI appli¬ 
cation (C++/Views supports MDI func¬ 
tions on all supported platforms) by de¬ 
riving my mam window from C-H-/Views 1 
MDl-application class. When you derive a 
class, C++/Views creates new C++ source 
and header flies in the background. It pre¬ 
sents class members in another window 
and lets you view headers or edit member 
functions in a third. During the entire ap¬ 
plication-building process, you never see 
an entire source file; your view on the proj¬ 
ect is always through the browser's class 
orientation. The result is a much clearer 
view of die overall structure of your ap¬ 
plication, and it’s easier to focus on the 
design of Lhe application, rather than the 
drudgery of keeping track of C++ source 
and header files. 

The high-level classes in C++/Views 
can mask the structure of the underlying 
GUI. Although there is an event class for 
handling system-specific events, I never 
had to worry about these low-level events 
when building the table editor. Instead, I 
just built member funedons like paint () 
and mouseDn () to override the default 
members of the window class from which 
I derived my view window and responded 
to those events inside those functions. 

Despite its high level of abstraction, 
C++/Views makes concessions to more 
procedural techniques w r hen it makes 
sense. To open a standard file status dialog 
box, for example, you call a static member 
function of the file status dialog box class, 
which simply constructs a modal file dia¬ 
log box and returns when the dialog box is 
complete. 

C++/Views is currently shipping in two 
distinct versions: 2.1 and 3,0. The differ¬ 
ences between the two are significant 
enough to have an impact on the way you 
build your applications. Version 2.1 total¬ 
ly lacks resources; you have to build 
menus, dialog boxes, and other objects 
that are usually built from resource tem¬ 
plates from scratch, programmatically. Al¬ 
though C++/Views provides classes (e.g,, 
dialog box and menu-handling classes) 
that reduce some of the work involved, 
this is still a serious lack. 

Version 3.0 fixes this problem (and goes 
well beyond) by adding persistent object 
storage, which not only gives you a mech¬ 
anism for storing these menu and dialog 
box objects but also gives you a reposito¬ 


ry for objects of your own design. 

Version 3.0 also adds a nicer browser 
interface (e.g., adding the capability to find 
a class, rather than searching the hierar¬ 
chy as you must do in 2.1) and a resource 
editor. Unfortunately, version 3.0 was only 
available on the Windows platform as this 
article went to press, so it wasn't very use¬ 
ful as a cross-platform tool. Liant plans to 
ship Mac, Presentation Manager, and Mo¬ 
tif versions by the beginning of this year. 

Even in version 2.1, C++/Views is a 
great environment; almost good enough 
to choose regardless of its multiple-plat¬ 
form support. It was the most immediate¬ 
ly productive toolkit in this review. But 
even though it is excellent for single-user 
projects, C++/Views abstraction of the 
collection of source files makes it diffi¬ 
cult to coordinate work among several pro¬ 
grammers on a single set of sources and 
to migrate an existing set of C++ sources 
into the environment (although it has an 
import utility). 

Some minor pieces are missing (e.g., the 
ability to add bit maps to menus) and some 
extra strengths (e.g., great handling of fonts 
and text). I found C++/Views an out¬ 
standing tool, but ultimately, your reaction 
to C++/Views will depend on whether 
you're willing to work at a considerable 
distance from the underlying native GUI 
for the gain in simplicity of design. 



* Can create GUI styles independent of host 
environment 

* Some native features hard to reaeli 

* Comprehensive set of GUI elements 

W ith most multiplatform libraries, 
the underlying interface is ab¬ 
stracted into elements like the screen, win¬ 
dows, and controls. As a programmer, you 
don't know whether or not the scroll bar 
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that's sending you messages is a Windows- 
style scroll bar altached to the window 
frame or a Motif-sty le proportional scroll 
bar. WNDX takes a different approach by 
emulating non-native window elements 
on all the platforms it supports—if you 
want to work with a Motif-style interface, 
WNDX will create it for you even if you 
are on Microsoft Windows. This is a slick 
feature, and it works well, but unless you 
want an application that will look and feel 
exactly the same on Motif as it does under 
Windows, you are probably better off 
sticking with native controls, which 
WNDX also supports. 

Ironically, although WNDX can add 
non-native behavior, it’s difficult to get to 
some native functions. For the table editor, 
I wanted a view window with horizontal 
and vertical scroll bars attached to the win¬ 
dow frame, an interface feature that both 
the Mac and Windows support directly. 
However, there is no style that lets you do 
this under WNDX, and 1 ended up having 
to float scroll bars near the edge of the 
window to emulate this behavior in my 
program. Since I couldn't get system scroll 
bar widths on the WNDX for Mac beta 
version 1 tested (a shortcoming WNDX 
says will be addressed shortly), the scroll 
bars I tried to draw in the usual scroll bar 
area didn't quite fit or look like Mac scroll 
bars. 

In addition, WNDX’s full customiza¬ 
tion extends to icons; therefore, it pro¬ 
vides a set of icons to which you can refer 
inside the library (other resource template 
information is stored in an ASCII file that 
ships with your completed application). 
The icons can look a little out of place, 
for example, in a Windows MDI window. 
If you want to add native icons, you have 
to tack them on in a platform-dependent 
manner. 

The positive side to customization is a 
rich set of built-in windows objects, like 
2-D lists that work almost exactly like 
Macintosh lists, I couldn't use lists as a 
base for the table editor because I wanted 
a grid that appeared to be infinite; how¬ 
ever, the WNDX list supports almost every 
other behavior 1 wanted for the table editor 
and would be good for simple spread¬ 
sheets. 

In the design of the WNDX library, al¬ 
most all Window behaviors are controlled 
through attributes. WNDX elements have 
some degree of object orientation: WNDX 
elements that share common attributes are 
plug-compatible since you get and set all 
attributes through a common interface. But 
I found working within this framework a 


little disorienting for two reasons: First, 
because the attribute list is so large, it’s 
hard to find the attribute you want to set 
when you aren’t an experienced WNDX 
programmer, and second, I found it un¬ 
natural to initiate what 1 would think of as 
an action (e.g., moving a window) by set¬ 
ting an object’s position attribute. How¬ 
ever, the WNDX API is large, and in ad¬ 
dition to handling every GUI event, there 
are many cover functions (e.g., WND_ 
Move ()) that mask the attribute setting 
calls. Once you get a handle on the API, 
programming WNDX is straightforward. 
The main () function handles and dis¬ 
patches events to other parts of the sys¬ 
tem; you trap those events through call¬ 
backs and then you respond. 

You can create resources and set up 
callbacks using WNDX’s OPUS proto¬ 
typing tool. OPUS was probably the weak¬ 
est prototyper among those provided with 
these libraries. There’s little layout support 
in dialog boxes (i.e., no alignment or spac¬ 
ing capability), and OPUS doesn’t build 
make files for its projects. You have to 
run an external mkmake utility that builds 
a simple make file from the sources them¬ 
selves. 



* Complete platform coverage and ttie most 
weir supported API 

* Uses native resources built from common 
scripts 

* API familiar to ftfac and Windows programmers 


X VT Software’s XVT doesn’t real¬ 
ly have any razzle-dazzle fea¬ 
tures—no object orientation, no low-lev¬ 
el customization, and no emulation of 
non-native controls. But it has what Fd 
consider most important: an obvious and 
comprehensive API, a great design tool, 
and third-party support that the other 


products don’t approach. 

If you’re already familiar with Mac or 
Windows programming, you probably 
won’t find a more comfortable API than 
XVT's. The programming model of XVT 
is close to that of the Mac, and 1 was able 
to transition more easily to XVT from full¬ 
time Windows programming in C than to 
any other cross-platform took 

XVT’s resource handling is also the 
simplest: you build resource templates for 
XVT’s resource format using a simple re¬ 
source description language, or by using 
the design tool, XVT-Design. Once a re¬ 
source is built, you use CURL (XVT’s re¬ 
source compiler) to build a native binary 
format that gets attached to the executable 
file. XVT’s greatest shortcoming in re¬ 
source handling is a lack of support for 
bil-map formats thaL can move between 
platforms; an upcoming release of XVT 
should address that problem. 

XVT-Design is an easy-to-use resource 
editor and prototyping tool that builds en¬ 
tire projects, including URL (Universal 
Resource Language) files (for resource 
compilation by CURL), source Files, and 
make files. You can attach common event 
handlers like XVT standard dialog box 
functions directly within XVT-Design, and 
you can also type entire procedures di¬ 
rectly into the editor, although 1 found it 
easier to edit templates later in a more stan¬ 
dard fashion. 

XVT-Design can automatically include 
File, Edit, and other standard menus in 
your resource file, XVT-Design also has a 
built-in Font menu that goes nicely with 
XVT's transparent handling of system- 
independent fonts. 

Besides fonts, XVT also handles help 
information in a portable, standardized 
way. However, the format of the help file 
is rudimentary (it handles only one level of 
help, and there’s no real index), so you 
may be better off skipping this standard 
feature. 

Most cross-platform toolkits don’t ab¬ 
stract memory handling very well, so mov¬ 
ing between a 32-bit flat model to a seg¬ 
mented pointer architecture can be messy. 
If you know you arc going to need large 
memory objects (as I’d like Lo be able to 
handle for the table editor), you can use 
XVT's global allocation functions to get 
handles to memory that can extend past 
64 KB, This is slow under 16-bit Win¬ 
dows, but the protection from faults when 
moving from platform to platform is worth 
the trouble for a few large objects. 

Had XVT Software released its prom¬ 
ised PowerObjects custom controls in time 


174 BYTE JANUARY 1994 





























“lou asked for a powerful and affordable tool to 
develop client/server applications. That’s why 
I developed System Architect 3.0.” 


Developers and project teams looking 
for a CASE-based tool for dient/server 
application development will find the 
answer in System Architect'* 3.0. This 
latest version of the CASE price/perfor¬ 
mance leader includes all the features of 
expensive tools for a fraction of the cost. 

To quote CASE Trends Magazine: 

“Popkin Software and Systems have 
delivered on their promises, by offering 
inexpensive, easy-to-use products that 
deliver results.” 

System Architect 5.0. 

SA 3,0 simplifies the development of 
dient/server applications by supporting 
multiple methodologies including 
Information Engineering, Gane & Satson, 

Yourdon, IDEE OOA&D, SSADM IV 
Shker/Mellor, and Ward & Melior, It also 
features an integrated data repository you 
can customize. And it runs under MS 
Windows® or IBM’s OS/2 PM? 

Flexibility And Functionality. 


Put Your Project Team In A Class Of Its Own. 
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ST STEM ARCHITECT 3 


The ideal combination of flexibility and functionality has made SA the 
undisputed price/performance leader. As the needs of developers have 
changed, so has the scope of SAs features and options: 
l£4 Screen Painter: Allows repository-based development 
v*.™*™** of GUI screens and menus or --— 

MX-RuSuFX 

WKDCWSl character-based screens. 

Object-Oriented Version: Supports 
Booch '91 and Coad/Yourdon, 

SA Reverse Data Engineer: Reverse 
engineers SQL databases, including 
SQL Server, SYBASE, DB2, Informix, 
and Oracle, 

SA Schema Generator; Generates DDL 
and SQL triggers from entity models for 
Oracle, Informix, Ingres, PROGRESS, 

Paradox, dBASE III, DB2, SQL Server, 

SYBASE, and other SQL and 4GL databases, 

SA Project Documentation Facility: 


REPOSITORY 


z 


5£ft££K MlVT 


5 A P R Q J E CT E N T AT I 3 N FACILITY 


T 


System Architect 3 0 coven your development lifecycle with 
a complete range of features and options. 


System Architect 3,0 makes your project team more productive 
because it lets your users really work together. It does this with a range 
of capabilities including: 

Network Version- Allows multiple team members to work concur¬ 
rently on a project while sharing the SA 
Repository by locking diagram and data dic¬ 
tionary records. 

Network Security - Allows Project 
Managers to uniquely identify and classify per¬ 
sonnel with appropriate levels of authorization. 

Access Control - Allows team members 
to check-out, check-in, or freeze encyclopedia 
objects with defined authorization. 

Version Control - Allows project ency¬ 
clopedias, and their related files, to be saved 
and stored with appropriate version-identify¬ 
ing data, (Available in version 3,1) 


» 5 A (JBJ ECt'O A i EJITfD 


5 A SCHEMA ^EXERATDX 
SA REVERSE DATA ENGINEER 


bA/poftEflBimnFn lenr 

5 A/S Oi NJN&O’ftS LINK 
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Enables the automatic generation of deliverables with desktop 
publishing quality from SA Encyclopedia. 

Choose Your Development Environment. 

System Architect 3.0 allows you to seamlessly interface with your choice 

of client/server application 


development environments: 

SA1PowerBuilder Link. 
Allows the exchange of design 
information between SA and 
PowerBuilder for the devel¬ 
opment of more robust 
dient/server applications. 

SA/SQL Windows Link. 
Works with Guptas SQL 
Windows. 




L Paint GUI screens from data in repository. 


Learn More About System Architect 5.0. 

Call us at 1'8Q0-REALCASE, ext. 138. Or &x us at 1-212-571-3436. 
Ask how you can qualify for a free 30-day evaluation copy. 


SYSTEM 

ARCHITECT. 


Pupkiti Software k Systems. Inc., 11 Park Place, NY, NY 10007-2801 
Tel: (212) 571-3434 Fax: (212) 571-34% 

Wetidwid* Italy 39-49-8700366; Denmark 45-45-323200; 
Switzerland 41-61-6922666; Germany 49-6151-82077; 
Sweden 46-8-626-8100; Benelux 31-3406%5530; 

England 44-926-881186; Australia 61-02-346499 
Elsewhere 212-571-3434 


©■ 1993 Popkin Software Sc Sjpwemi lne- The System Architect logo is a iredemudc of PopkEn Snfrwa.iT Sc Syrtaria, Inc- 
Ah Othjrj braJid and product Luiijuta ur lradcn;a:iu Gt te^Uelfnl eraiieui^ki of theil respective botdeil 
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MULTIPLATFORM TOOLKITS 




A portable development tool has to cover your requirements for platform support, XVT and Zinc have the most complete coverage, but If you 
don't need to handle some of the more exotic platforms, WNDX and C++/Views cover the most popular desktop systems. 


C++/VIEWS 

WNDX 

XVT 

ZINC APPLICATION 

FRAMEWORKS 

Platform support 

Windows, Macintosh, 

Windows, Windows NT, 

Windows, Windows NT, 

Windows, Windows NT, 


X/Motit, OS/2 PM 

Macintosh, X/Motit, OS/2 PM. 

Macintosh, X/MotH, 

Macintosh, 



DOS Graphics 

X/CpenLook, OS/2 PM, 

X/Motif, Curses, 




Character Interface, 

OS/2 PM, DOS Texl, 




DOS Graphics' 

DOS Graphics, PenDOS 

Libraries 

Versions reviewed 





Windows 

C++/Views 3,0 

WNDX 2.04 tor Windows 

XVT/Win 3.02 

Zinc Application Frameworks 3,5 

Macintosh 

C++/Views 21 

WNDX 2.04 for Macintosh 

XVT/Mac 3.02 

Zinc Application Frameworks 3.5 

X/Motif 

C++/Views 2.1 

WNDX 2.04 for X/Motif 

XVT/XM 3.02 

Zinc Application Frameworks 3,5 

OS/2 

C++/Views 2.1 

WNDX 2.04 tor OS/2 

XVT/PM 3.01 

Zinc Application Frameworks 3.5 

Library source code provided 

Tools 

Included 

Partial 1 

Optional 

Included 

Resource editor 

Windows (version 3.0) only 

Yes 

Y©S 

Yes 

Visual prototyper/designer 

Windows (version 3.0) only 

Yes 

Yes 

MHHMHHNHHI 

Class browser/editor 

Yes 

N/A 

N/A 

No 

Language 

C++ 

C 

C. C++3 

C++ 

Compiler support 

Windows 

Microsoft CC++ 8.0, 

Microsoft C/C++, 

Microsoft C/C++ B.0, 

Microsoft C/C++, 


Borland C++ 3,1, 

Borland C++ 3.1, 

Borland C++ 3.1 

Borland C++ 3,1 


Symantec C/C++ 

Watcom C/38 9.5 


Symantec C/C++ 

Mac 

MPW 3.2 

Think C 5.0, 

Symantec C++ 6,0 

MPW 32. Think C 6,0 

Symantec C++ 6.0 

X/Molif 

Sun, HP-UX, SCO 

ANSI-compliant C 

Native Compilers for 

drool 2,1 "Compatible 



with prototypes 

Platforms, GNU C 


os/s 

Borland C++ for OS/2 

Borland C++ for OS/2 

Borland C++ for OS/2. 

Borland C++for OS/2. 




IBM C/Set 

IBM C/Set 

DOS 

None 

Microsoft C/C++, 

Microsoft C 6 and C/C++ 7.0, 

Microsoft C/C++, 



Borland C++ 3.1 r 

Borland C++ 3,1 

Borland C++ 3.1, 



Watcom 0386 9,5. 

MstaWare High-C 3.0 


Symantec C/C++ 

Portable feature support 

Resource/portable data mechanism 

Version 3.0: persistent objects 

ASCII data file 

Native resources built 

Persistent objects 


Version 21: none 


from common scripts 


Printlng/prlnt dialog boxes 

Yes 

Windows. Macintosh, 

OS/2 PM only 

Yes 

No 

Help 

No 

Yea 

Yes 

Yes 

Icons 

No 

Yes 

No 

Yes 

Strings 

No 

Yes 

v £5 

Yes 

Bit maps 

Yes 

Yes 

No 

Yes 

Toolbar 

Yes 

Ytt 

HcA 

Yes 

Custom controls 

No 

Yes 

Yes 

No 

Native standard dialog boxes 

T«r 

Yes 

Ves 

No 

Undo support 

Yes 

No 

No 

No 

DOS graphics' 





Resolutions supported 

WA 

EGA, VGA, SVGA 

_i 

CGA, EGA, VGA 

Fonts supported 

WA 

Metagraphics fonts 

— 1 

Up to 10 bit-mapped fonts 

Printer support 

WA ^ 

Some 

i 

t 

Third-party tools available 

None 

Database tools lor Windows, 

Extensive support 

For DOS, 



X/Motit, DOS 


Including graphics toois 

Technical support 

included 

30 days Included, then optional 

Six months included, then optional 

60 days included, then optional 

Pricing 1 

Windows (version 3,0): $749 

$695 per platform 

Workstation platforms: $5300* 

Engine: $499 ? 


Macintosh: $1499 


Alf other platforms: $1950* 

X/Motif Key: $1499 


X/Motit: $1909 



OS/2 Key : $299 


OS/2 PM: $999 



PenDOS Key: $299 

Windows NT/Wln32 Key; $299 
Macintosh Key: price not set 

Curses Key: price not set 

Platform-specific 

Windows 





Create DLLs 

Yes 

No 

Yes 

No 

Mac 





Multiple screen support 

No 

Yes 

No 

No 

OS/2 PM 





Create DLLs 

Yes 

No 

Yes 

No 

Drag and drop 

No 

No 

Yes 

No 


1 No direct support; supported through third-party tools 1 All prices listed include design tools, libraries, and documentation 

1 Source for custom controls, style guides, examples, and tutorial e Designer and libraries also sold unbundled 

1 C++ support from Power++, currently prerelease T Zinc installations require an engine and one key per platform 

A Supported by XVT PowerObjects WA = not applicable, 
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The Right Software Protection? 


Your software protection strategy 
shouldn't be a hit or miss proposi¬ 
tion. But with so many conflicting 
claims about one vendor's product 
being better than another, we can 
understand why you might want to 
leave it to chance, 

The fact is, what really makes 
one protection scheme better than 
another is the level of security it 
provides. For more than a decade, 
we have been pioneering seam¬ 
less, reliable security systems for 
your applications and data. 
Software Security's many patents 


are evidence of our continuing 
ingenuity in developing ways of 
protecting your intellectual prop¬ 
erty. Our latest advances in soft¬ 
ware distribution, network license 
control, and ‘metering" are worth 
looking at. 

But that’s only part of the story. 
We offer a wide range of developer 
tools including our very highly 
secure AEGIS System™ which 
requires only a few minutes to 
implement. In addition, we under¬ 
stand the importance of our 
relationship with our customers 


and are fully committed to the 
best developer support program in 
the business, 

If you are serious about protect¬ 
ing your software, contact 
Software Security and ask for an 
evaluation kit. It contains every¬ 
thing you need to explore all of 
our outstanding protection meth¬ 
ods, So call today and see why 
there's a big difference between 
the bull's-eye and the bull. 

SOFTWARE £ 

SECURITY - 


ion HIGH RIDGE ROAD STAMFORD, CT 06905 800-841-1316 (In CT: 203-329-8870) Fax: 203-329-7428 BBS: 203-329-7253 
Software Security International Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
* SSI Belarus, Minsk:+(7) 0172-45-21-03 Fax; +(7) 0172-45-31-61 


Circle 111 on Inquiry Card. 







Reviews 


Roundup 


for this evaluation, I would have based my 
table on a spreadsheet PowerGbject* As it 
was, I ended up building a more limited 
table in my own code. 

Where XVT falls shortest versus C++/ 
Views and Zinc is in customization. The 
C++-based systems, both of which pro¬ 
vide source code, arc readily customized, 
while XVT's C-based library is not. As 1 
wrote this review, XVT Software was 
nearing release of Power++, its C++ prod¬ 
uct, Power++, unlike XVT++ (XVTs ear¬ 
lier C++ product), is a high-level appli¬ 
cation framework that will eventually 
form a foundation for PowerObjecfs. It 
won't yet bring XVT into the highly ab^ 
stracted realms occupied by C++/Views 
and Zinc Application Frameworks. 

Nevertheless, XVT today is the most 
straightforward and stable path between 
Windows and Mac programming and pro¬ 
gramming to an abstract GUI. Pending im¬ 
provements like portable bit maps and 
PowerObjects will make XVT an even 
stronger contender. 



* Totally flexible and configurable framework 

* Event-centered class model is complex and 
difficult to learn 

* Excellent collection of window objects for input 


B oth Zinc and C++/Views are based 
on C++, but the similarities end right 
about there. While C++/Views takes a very 
high-level, abstract view of the problem 
domain, Zinc uses the benefits of C++ to 
provide powerful customization features 
and an extensible, extremely flexible API. 

Zinc abstracts low-level features such 
as devices, window objects, and events; it 
does not abstract event handling for every 
window object, in fact, direct handling of 


events are the model in Zinc—you han¬ 
dle system events, logical events sent by 
Zinc, and even use events sent through the 
event queue to communicate with other 
objects inside your program. 

This abstraction of features like events 
and devices makes handling custom be¬ 
haviors on different platforms easy; you 
can get a logical event from the system 
that tells you to redisplay a window, or 
you can translate the actual WM_PAINT 
message that it represents when you're 
running on Microsoft Windows. You can 
build a single executable file that can han¬ 
dle DOS graphics and DOS text simply 
by setting the appropriate virtual display; 
all the other code in your system remains 
intact. 

It's not all low-level. Zinc does provide 
powerful, high-level classes like toolbars, 
and a systemwide help system that allows 
you to maintain context-sensitive help just 
by assigning help contexts to objects. Zinc 
also has the most complete collection of in¬ 
put objects, like formatted strings and oth¬ 
er windows objects that can verify entry. 
And Zinc's window objects are true ob¬ 
jects, so they connect together as easily as 
Lego blocks. For example, you can build a 
scrolling list box with text objects, then 
use the same code to present a list box that 
includes bit maps. You just have to hand 
bit-map objects to the list box instead. 

One of Zinc's most powerful features 
is its object repository, which stores re¬ 
source-type and other objects in a persis¬ 
tent object database. The Zinc Designer, 
Zinc’s analog to a resource editor, actual¬ 
ly instantiates these objects as you work in¬ 
teractively w ith the design. The database is 
hierarchical, which lets you store multiple, 
linked copies of objects, say one menu ob¬ 
ject in English and another in Spanish, for 
later retrieval. In upcoming 
releases, Zinc plans to add 
Unicode support to accom¬ 
modate double-byte lan¬ 
guages. 

Unfortunately, all this 
flexibility gives Zinc a steep 
learning curve. It's always 
hard to find the handle on 
C++ application frame¬ 
works, because it takes 
some time to know where 
you should look for the en¬ 
try point in a class hierar¬ 
chy. C++/Views addresses 
this to some extent with the 
browser, but there is no 
similar feature in Zinc. 

1 got most of my sample 


application done using Zinc, but I confess 
that I never knew whether I was using the 
best design to handle a problem or whether 
I'd used the right class or done things the 
easiest or most efficient way. Keeping 
track of e vents and grappling with the class 
hierarchy was a daunting task. If you have 
the time to leant it well. Zinc is potential¬ 
ly the most powerful package in this col¬ 
lection; however, don't expect to become 
skilled at Zinc programming quickly. 

Cross-Platform Picks 

Choosing a cross-platform development 
environment is not a trivial undertaking. 
Once you've made the choice, you will 
have to commit a great deal of develop¬ 
ment effort to building code that is com¬ 
pletely dependent on the toolkit and the 
toolkit's future. But that investment Is 
made worthwhile by the elimination of 
learning new native APIs and by the ef¬ 
fort saved in not having to maintain mul¬ 
tiple code bases. 

The payoff to this investment makes 
learning even a complex package like Zinc 
potentially worthwhile. Or, if you're look¬ 
ing to C++ to provide an elegant, design- 
focused development model, C++/Views 
would be an excellent choice. But I'm go¬ 
ing to finish only one version of my table 
editor, and I'm going to do it in XVT. 
XVTs simple API, strong tools, and strong 
industry-support guarantee that the time 
and money invested in shifting to a plat¬ 
form-independent GUI will pay off in re¬ 
duced effort down the road. M 


Steve Aptki is senior developer at Appropriate So¬ 
lutions , Inc., a Peterborough, New Hampshire- 
based consulting firm specializing in cross-plat¬ 
form development. He is also a BYTE contributing 
editor. You can reach him on the Internet or BIX at 
apiki@bix.com. 


About the Companie; 


Liant Software 

(C++/Views) 

959 Concord St, 
Framingham, MA 01701 
(800) 237-4873 
(508) 872-8700 
fax: (508) 626-2221 
Circle 976 an Inquiry Card. 

The WNDX Corp. 

(WNDX) 

1550 m St $w. 

Suite 305 
Calgary, Alberta, 

Canada T2R 1K1 
(403) 244-0995 
fax: (403) 244-1030 
Circle 977 on Inquiry Card. 


XVT Software, Inc. 

(XVT) 

4900 Pearl East Circle 
Boulder, CO 80301 
(800) 678-7988 
(303) 443-4223 
fax: (303) 4480969 
Circle 978 on Inquiry Card, 

Zinc Software, Inc. 

(Zinc Application Frameworks) 
405 South 100 E 
Pleasant Grove. UT 84062 

(800) 6388665 

(801) 785-8900 
fax: (801) 7858996 
Circle 979 m Inquiry Card, 
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Opening Night for Premiere 3.0 

If you've got tho hardware to handle it, the newest version of Adobe 
Premiere delivers powerful tools for multimedia productions 



BOB LINDSTRONt 


Transitions 


A dobe Premiere 
was a landmark 
program when 
it came out in December 
1992. As one of the First 
video creation and editing 
tools for the Macintosh, it 
introduced a whole new 
audience to the possibili¬ 
ties of desktop video and 
helped boost the legitima¬ 
cy of Apple's QuickTime 
video standard. 
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Premiere's greatest 
strength has always been 
its intuitive interface. Video 
editors can place graphics, 
animations, digital video, and dig¬ 
ital audio onto rows of independent 
tracks. Premiere then assembles the 
tracks into an integrated video production, 
complete with transitions and special ef¬ 
fects. It is an ideal tool for producing in¬ 
expensive multimedia presentations and 
training videos, but it also works effec¬ 
tively as an off-line video editor that mocks 
up a final cut in digital form and then gen¬ 
erates an EDL (edit decision list) to lake to 
a professional studio. No mailer which 
way you use Premiere, version 3.0 
have you producing digital video faster, 
more efficiently, and more creatively than 
ever before. 

While some Premiere enthusiasts 
may be disappointed that this en¬ 
hancement is not ovcrflowing with 
major new features, others will ad¬ 
mire the streamlined interface, the 
improved performance and image 
quality, and a few brand-new good¬ 
ies that make a very good product 
even better. 


The Way It Works 

Using the familiar multitrack audio/ 
video interface that is fast becoming Lhe 
standard for multimedia presentation soft¬ 
ware, Premiere lets you mix several au¬ 
dio tracks and cut between two digital 
video/graphics tracks in the style of an 
analog A/B Roll videotape-editing system 
(i.e., two players feeding into a single 


O In creating a Premiere movie, you start by assembling video, audio, and graphics in the Project Window. 

€1 You then drag-and-drop clips onto a track in the Construction Window. Note the time line across the top of the 
window. Premiere saves the SMPTE time code that identifies the dip. © You select special transition effects from 
the Transitions screen and place them on an effects track of the Construction Window. O From the Audio Clip 
Editing Window, you can edit a sound file and drop the finished dip onto an audio track. Premiere combines all the 
digital audio tracks into a single soundtrack. © Gradient-filled titles are created in the Title Window and added to 
the Superimpose track. You can preview your work before committing it to tape or disk. When you're finished!, 
Premiere assembles all the elements into an Integrated digital movie or generates an EDL in one of several 
common formats. 
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Opening Night lor Premiere 3.0 



Adobe Premiere 3.0 provides Up to 99 video and 99 audio trucks for placing and synchronizing 
video , audio, graphics, and text in elaborate QuickTime movies. 


recorder). Not only can you process the 
basic video quality of the images, but you 
can also apply elaborate transitions and 
manipulation operations (e.g., fades, blurs, 
wipes, distortion, zooms, posterization. 
and tumbles) to video tracks. You can even 
combine effects to create mind-boggling 
special effects or superimpose titles and 
graphics. Premiere compiles the results 
into a digital movie, either in QuickTime 
or, when enhanced by a Premiere Plug-In 
extension, in some other digital video com¬ 
pression format. 

Creating a video is as easy as creating a 
Project window that contains your raw au¬ 
dio, video, and other materials, each rep¬ 
resented by a small icon or thumbnail rep¬ 
resentation. To place the clip in the video, 
you drag its icon onto an audio/video track 
and position it within the time line. 

You can get a relatively quick Preview 
of the movie, or you can send the Mac off 
into number-crunching land for several 
minutes and output a completed movie to 
a digital file or videotape. Generating even 
a relatively brief QuickTime movie with 
extensive effects, however, will take 15 
to 30 minutes or more, even on a fast Mac. 

Premiere’s digital video muscle has 
made it a top-of-the-line QuickTime movie 
creator. However, when used with a pro¬ 
fessional computer-controlled videotape 
deck. Premiere can also function as an off¬ 
line video-editing system. 

From within Premiere, you can control 
your tape transport and save digital video 


clips with an internal capture board. Pre¬ 
miere remembers and saves the SMPTE 
time code that identifies the clip. When 
you’ve finished assembling your audio/ 
video materials, titles, and transitions in 
Premiere’s multitrack Construction win¬ 
dow, the program automatically generates 
an EDL in one of several common for¬ 
mats, including Sony BVE, Grass Valley, 
CMX 3400. or any formal supported by a 
Premiere Plug-In extension. 

The admission cost for all this video 
magic is a relatively powerful Macintosh 
system. Premiere 3,0 requires a Mac with 
a 68040 processor, 4 MB of free RAM (6 
to 20 MB is recommended), an 80- 
MB or larger hard drive. System 
6.0.7 or higher, Quick¬ 
Time 1.6 or higher, and 
32-bit QuickDraw 1.2 
or higher. 

The list price for Pre¬ 
miere 3.0 is $695, A 
CD-ROM-based de¬ 
luxe edition is $795; it 
includes QuickTime tu¬ 
torials, Adobe Acrobat 
Reader software, video dips, and Adobe’s 
Type On Cali font CD-ROM. Current Pre¬ 
miere owners can upgrade to the floppy 
disk version for $179 or the CD-ROM ver¬ 
sion for $249. 

Even More Tracks 

With version 3,0, Premiere wizards will 
be able to develop enormous projects. The 



You can proof digital clips 
and transitional effects, like 
the center peel effect shown here, in 
s preview 


program now includes up to 99 audio 
tracks and 99 video tracks. 

The gain on each audio track can be 
control led separately for refining the mix. 
When you create a movie, Premiere com¬ 
bines all the digital audio tracks into a sin¬ 
gle soundtrack. The miracle of digital 
sound mixing is very apparent: The audi¬ 
ble results are clean and noise-free, even 
when a dozen tracks are being mixed to¬ 
gether. While few users will exhaust all 
these audio resources, die additional tracks 
let Premiere produce unusually complex, 
layered soundtracks. 

Similarly, the additional video tracks, 
actually added as Superimpose tracks, pro¬ 
vide the power to concoct extensive visual 
overlays, animations, titles, and other 
tricks, each with individually controlled 
motion paths, display transparency levels, 
and video filters. More video tracks add 
up to increased flexibility when designing 
Chromakey-like mattes. 

Another new feature, the virtual clip , 
exploits the abundance of video tracks. 
Any multitrack segment can be defined as 
a virtual clip and subjected to as many as 
eight levels of processing and transition 
effects. You could, for example, define a 
dissolve between two video segments as a 
virtual clip, add a motion setting to that 
clip, and then wipe from the dissolving 
clips to a third clip. The virtual clip takes 
Premiere 3.0 a quantum leap forward in 
producing intricate video effects. 

Better Video 

Even if you aren’t prepared to challenge 
MTV with a virtual-clip crazy quilt, the 
new tools and features in Premiere 3.0 can 
improve the fundamental video quality of 
all your work. When you 
are using a QuickTime- 
compatible video-capture 
board to store digital video 
from within Premiere, the 
video Waveform Monitor 
and Vector Scope contain 
new tools to fine-tune the 
quality of your capture, 

A lineup of on-screen 
sliders gives you the usu¬ 
al controls over hue, color 
saturation, brightness, contrast, sharpness, 
black level, and white level. The Wave¬ 
form Monitor charts the luminance and 
color saturation. The Vector Scope shows 
the hue and saturation levels. The best way 
to exploit these new tools is to play back a 
color-bar pattern from your input source 
and then adjust the sliders to maximize 
the quality of your source video capture. 
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The best sound is not in the cards. 



Perk up your 
presentations. Make 
training more effective. 
And, put some guts 
into your gaming 
pastimes. Anytime. 
Anywhere. In fact, if you 
are not a card carrying 
member of the computer set, you have to hear 
5 ORT-ABLE Sound Plus from DSP Solutions. 

You know, those real smart people who make 
simple sound solutions, 

PORT-ABLE Sound Plus is the first portable 
external sound peripheral to deliver 16 Bit CD 
quality music with stereo audio capabilities. 
And, since you just plug into your IBM PC or 
compatible, desktop or laptop parallel port, you 
jo not need an engineering degree or even a 
screwdriver. 

When you compare 
5 ORT-ABLE Sound Plus to 
any other external sound 
ceripherals, you will see 
why anything else is just 
noise. PORT-ABLE Sound 
5 lus is based on advanced 
Digital Signal Processing 
echnology, so you 
will enjoy the greatest 


compression capability with the highest quality 
sounds. Here is something else that will be music 
to your ears. PORT-ABLE Sound Plus comes 
complete with everything you need including a 
high fidelity speaker and built-in microphone. 
There is an "Audio-in" for a CD or tape player 
and a “Line-out” for external powered stereo 
speakers. Even a built-in smart parallel port pass 
through so you can keep printing. 

Whether you take your work across the hall 
or across the country, with PORT-ABLE Sound 
Plus, you have all the cards you need to play 
right in your hip pocket, The hinged design lets 
you flip up the unit if you are short on desk space 
or lap space. And, the power will always be with 
you whether you use rechargeable or non- 
rechargeable AA batteries. PORT-ABLE Sound 
Plus also comes equipped with an AC/DC power 
converter. 

As a bonus, you will get 
all the software you need to 
communicate. Like Lotus 
Sound™ an OLE server for 
Windows 3.1. WinReader for 
Windows 3.1, a handy text- 
to-speech utility. DSP Solution’s 
DOSTalk and DOSReader 
text-to-speech applications. 
Show & Tell For Kids™ for 


Windows - an easy to use MultiMedia Authoring 
program. It is also Sound Blaster and AdLib 
compatible. 

Why compromise on quality, portability, 
compatibility or affordability? When all the cards 
are on the table, PORT-ABLE Sound Plus from 
DSP Solutions is your ace in the hole. Suggested 
retail is only $239.00 USD. 



To order or obtain more information about 
PORT-ABLE Sound Plus, write or call DSP 
Solutions, or, contact your local dealer. 
European Office: Les Algorithmes/ABS B.P. 29 
2000 Route des Lucioles 
06901 Sophia-Antipolis Cedex 
France 






Tel: (33} 92 94 47 74 - Fax: (33) 93 95 80 52 


PORT-ABLE Sound Plus is a trademark ot PSP Solutions, Inc, All other product 
names are trademarks or registered irademarks ol ttietr respective owners. 

Circle 136 on Inquiry Card. 
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Opening Night for Premiere 3.0 


just as if you were using analog instru¬ 
ments in a video studio. If you lack the 
color-bar display, a Source Video preview 
window lets you make adjustments to 
please your eyes. 

Veteran Premiere users may also notice 
an improvement in the quality of transi¬ 
tions and motion effects. The program is 
now able to apply subpixel motion (down 
to Vu* pixel) and field rendering to all ef¬ 
fects to guarantee the smoothest possible 
movement with no image breakup. Even 
convoluted digital effects can now be ex¬ 
ecuted, with polished results that are wor¬ 
thy of an expensive, professional video 
generator. 

Making Noise 

In addition to those plentiful audio tracks, 
Adobe has also whipped into shape its edit¬ 
ing support for digital audio by increas¬ 
ing markers, improving the editing dis¬ 
play, and adding full support for Apple's 
Sound Manager. 

Up to 1000 markers can be accurately 
placed within audio clips to provide video 
sync reference points. When positioning 
video in the tracks of the Construction 
Window, you can “snap" the clip to these 
audio markers. 

There's no need to guess where a par¬ 
ticular part of a sound sample begins. The 
upgraded sample-editing display lets you 
view samples in displays as large as half a 
screen and at a variety of zoom levels. 
From within Premiere you can get right 
down to individual audio cycles for those 
delicate cut-and-paste operations. 

Like its audio abilities. Premiere's Ti¬ 
tling capability gets significant attention 
in version 3.0. Several new effects are 
available, including gradient fills that can 
be applied to all objects from simple titles 
to shadows. You can even add a gradient to 
an alpha channel mask: this allows you to 
superimpose one image on top of another 
with varying levels of transparency across 
the image surface. 

Other new effects in¬ 
clude title drop shadows, 
optional anti aliased "soft” 
shadows, and polygons. 

When designing titles, you 
can now drag a visual dip 
into the Title window to 
see how your creation 
looks against its intended 
background. Title devel¬ 
opment also benefits from 
an increased refinement in 
transparency settings and 
expanded "key" capabili¬ 


ties, including a traveling matte for gen¬ 
erating moving keys. 

Fine-Tuning the Interface 

A bundle of features have been put into 
version 3,0 to ease the inevitable strain of 
juggling cutting-edge multimedia tech¬ 
nology. Throughout the product, large and 
small refinements to interface and func¬ 
tion make Premiere easier to use. 

When you arc using a computer-con¬ 
trolled deck and SMPTE time codes to 
digitize video clips, Premiere has a batch 
digitizing mode. Just identify your dips 
by their SMPTE time codes, and Premiere 
will digitize and save the lot while you 
duck out for a quick, or not-so-quick, bev¬ 
erage break. 

In past versions of Premiere, you could 
get lost in the morass of preferences and 
variables. With 3.0, you can create pre¬ 
sets tor all program settings and save them 
to disk. For example, you can use one pre¬ 
set when you're developing for CD-ROM, 
load another for digitizing, and apply still 
another when creating multimedia pre¬ 
sentations, And you won't have to guess 
whether you covered all the bases: Set it up 
right once, save the preset to disk, and your 
preferences will always be correct. 

Thumbnail images of clips are view¬ 
able in all windows in a range of user- 
selectable sizes and configurations. Simi¬ 
larly, click-and-drag operations are more 
convenient because you can now select 
multiple items and drag them together. 
More important, however, the Preview 
function has been accelerated and ex¬ 
panded, You'll find yourself spending less 
time staring unproductively at the Mac 
while waiting to see the test results from 
your latest digital edit. 

If you are working on only one segment 
of a movie, you can update the portion of 
the preview that has been altered without 
touching the rest of the sequence. Previews 
can also be played from disk at full frame 
rates. 

When you ultimately get 
around to the Make Movie 
process, the system creates 
the final product without 
unnecessarily reprocessing 
the effects and transitions. 
Movies that contain no dig¬ 
ital transitions or effects 
can be processed almost 
immediately. 

While these convenience 
features may not be as at¬ 
tention-getting as some of 
the other improvements in 


About the Produc' 


Adobe Premiere 3,0 

Floppy disk version ...........$695 

Upgrade .$U9 

CD-ROM deluxe version .....$795 

Upgrade....$249 

Adobe Systems, Inc. 

1585 Charleston Rd, 

P.O. Box 7900 


Mountain View, CA 94039 
{800) 833-6687 
(415) 961-4400 
fax: (415) 961-3769 

Circle 1075 on the Inquiry Card. 


3.0, the time-saving improvements are like 
manna from heaven for Premiere users 
with short deadlines and a tendency to¬ 
ward impatience. This new version will 
get you to the final product quicker than 
ever. 

Premiere Screening 

So how does it work? Premiere performed 
superlatively using video clips that 1 cap¬ 
tured with New Video's high-end Eye-Q 
system, a full-screen, full-motion audio/ 
video capture and compression setup. Fur¬ 
thermore, it used Eye-Q's QuickTime ac¬ 
celeration and video display features trans¬ 
parently. 

My one warning: You need a very pow¬ 
erful hardware configuration to make the 
most of Premiere. Don't take the 4-MB 
RAM requirement or even the 6-MB rec¬ 
ommendation seriously. When 1 took my 
system down to 8 MB, 1 experienced fre¬ 
quent program errors when previewing 
brief video creations. Worse, I also expe¬ 
rienced several system crashes, including 
one that corrupted the hard drive—all ap¬ 
parently due to memory shortages. 

Premiere was otherwise bullet-proof, 
performing like a trooper even when I 
threw multiple audio and video tracks at it. 
I was especially impressed with its speed 
and quality when mixing down 10 or more 
audio tracks. Just be sure to have plenty 
of RAM. fd recommend at least 16 MB. 

Another point that can't be overstated is 
the need for lots of hard drive storage. The 
Eye-Q board can compress video down to 
9 MB per minute, but even at that, it's not 
going to take long to fill a disk. Trust me— 
after spending a few hours with Premiere, 
those 1-GB hard drives will start to look 
very templing. 

Finally, generating a few seconds of 
video, mixing several audio tracks, and 
calculating a couple of digital transitions 
took 3 to 4 minutes on my Centris 650. If 
time is an issue (and lime is always an is¬ 
sue), you' 11 want the fastest Mac you can 
get when running Premiere. 

But if you have the hardware and stor¬ 
age space to back up its remarkable pow¬ 
er, Adobe Premiere 3.0 is a masterpiece 
at the cutting edge of multimedia technol¬ 
ogy. There is enough functionality, flex¬ 
ibility, and sheer fun here to keep even 
a hypercharged creative mind going for 
years. ■ 


Bob Undstrom (Eugene, OR) is a nationally syn¬ 
dicated columnist and composer , He is a former 
creative director for Dynamite He can be reached 
on BIX c/o “editors, " 
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System 

Digital-Media Power 

SilBcon Graphics’ new Indy workstation is low on price but high on 
graphics performance, and it works witti both Macs and PCs 


BEN SMITH 

■ usually avoid spending words on ease 
of installation. After all, you install a 
workstation once; you run it every 
day. I m making an exception for the Indy, 
however. In taking a second look at Silicon 
Graphics, Inc/s new low-cost worksta¬ 
tion, I found the Indy exceptionally easy to 
set up and use, as well as entertaining. In a 
month of hands-on use and testing, I also 
found it as fast and capable with graph¬ 
ics, sound, and video as fd expected. (For 
hardware details on how the Indy achieves 
its performance, see "Apple, SGI Blaze 
Video Trail,” September 1993 BYTE.) 

The fun begins as soon as you open the 
Indy's shipping box. Next to the keyboard 
and mouse, you'll find red, blue, and yel¬ 
low rubber balls—for juggling—and a 
colorful poster that shows how to assemble 
your system. If you resist an attempt at 
juggling, you can easily have the system up 
and running in under 15 minutes. 

Serious Fun 

The system comes with software loaded. 
Press the power button on the from of the 
compact system, and you'll soon find your¬ 
self on an introductory musical-video tour 
of what SGI and the Indy can do. The 
theme is "serious fun," and the three jug¬ 
gling balls show up as video icons that 
lead you through a pleasing collage of 
graphics, video, sound, and voice, all forms 
of data that can be used seriously in what 
SGI terms digital-media communications. 
The IRIX log-in screen has icons for 
each user. Beside root, guest, and tu¬ 
tor are two accounts that will attract your 
attention: Easy Setup and OutGfBox. You 
click on EasySetup to give your system a 
name and network address and to set up 
the account for the major user. OutOfBox 
restarts the colorful introductory tour. The 
guest account holds all the demo appli¬ 
cations; the tutor account gets you up to 
speed with SGfs new Indigo Magic user 
interface and its associated work spaces, 
buttons, windows, and icons. 

The Indy is a new system with a signif¬ 
icant amount of new hardware and an en¬ 
tirely new design of the operating-system 
interface. In fact, the operating system is 


different right down to its core. IRIX 5.1 is 
an SGI-cnhanced release of Unix System 
V release 4.1 with all of its capabilities for 
memory-mapped files, dynamic shared li¬ 
braries, and run-time linking, plus more 
facilities for real-time event handling. 

More for Less 

Compared to the Indigo, SGfs original ven¬ 
ture into the general-purpose computing 
market, the Indy is visually less cute and 
more practical. From an ergonomical point 
of view, the Indy is even quieter than the 
quiet Indigo, and its compact workstation 
form factor fits the desktop better than the 
Indigo's mini-tower. 

More important, the 
Indy is faster at gen¬ 
eral computing oper¬ 
ations while costing 
substantially less than 
the Indigo it replaces 
in SGTs workstation 
line. 

Even more so than 
with the Indigo, SGI 
has priced the Indy 
for commonplace 
computing—desktop 
publishing, comput¬ 
er-based communi¬ 
cations, database ac¬ 
cess, and graphical 
image manipulation. 

Prices start at $4995 
for a diskless work¬ 
station with 32 MB of 
RAM, 8-bil video, 
and a 15-inch moni¬ 
tor, The hardware 
emphasis is on 2-D 
graphics, rather than 
the 3-D graphics per¬ 
formance that SCI 
built its reputation on. 

The Indy's main 
memory expands to 
256 MB, and there are two bays for mass 
storage devices. Drive options include hard 
drives of up to 1 GB in capacity and a 21 - 
MB floptical drive that can read and write 
MS-DOS and Mac 3'A-inch high-density 
disks. The base model comes with an 8-bit 
color display system and a 15-inch moni¬ 


tor (1024 by 768 pixels), but you can up¬ 
grade to 24-bit color and larger monitors 
(up to 19 inches diagonally). 

Besides a keyboard and mouse, a digital 
color camera (IndyCam) and a microphone 
also come standard with the indy. Other 
standard capabilities include built-in Ether¬ 
net ports, four-channel stereo, several types 
of video port, and an ISDN connection. 
The system that I evaluated came with the 
24-bit color graphics option, 64 MB of 
RAM, a 1 -GB hard drive, and the floptical 
drive, as well as an external CD-ROM 
dri ve for loading sound, images, and soft¬ 
ware updates and other licenses. The total 


hardware list price for this configuration is 
$23,695. 

The Indy gets its performance from a 
Mips R4000 CPU. The R4000 RISC chip 
uses superpipelining and runs internally 
at 100 MHz. I ran BYTE's Unix bench¬ 
marks as well as our new portable low- 



SGl’S new Indy workstation features a $4995 base price„ strong 2-D 
graphics, hardware support for audio and video data, and built-in Ethernet, 
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"FirstClass 
Outperforms 
Competitors 
Easily" 


BYTE Magazine 
09 /93 


M ore than just a leading multi-platform 
| system, FirstClass features 
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the same 
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byte magazine Conferencing 

says "FirstClass 

blends i — , - 

conferencing and Remote ACC0SS 
mail together 

under a remarkably dean interface that 
goes far beyond the capabilities of most 
mail systems 
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Macintosh* and Windows support on the 
same network or via modem without costly 
file servers 

Easily accommodate upwards of 20 
simultaneous modem connections and more 
than a hundred network sessions per server 
Connectivity via network or modem to other 
FirstClass servers or other mail systems 
Remote or local administration with 
the same client all others use 
Messages with multiple fonts, styles 
and colors & unlimited attachments 
Simultaneous multiple fife transfers 
Background searching 
Gateways to the Internet with full 
Usenet newsgroup replication 

D Fax gateway for individual or 
broadcast faxing and more! 

DEALER & CONSULTANT 

INQUIRIES WELCOME! 

Circle 137 on Inquiry Card. 

SoftArc Inc 

Global-Area Communications 






M 


1901 Ridge Road. West Seneca, Mew York, USA, 14124 

Fa*. 4 16-754-1056 FlntQaii d 16-409-12SQ Irtemtt. uWTwftarr tom I 

Phone: 416-299-4723 




Reviews 


Digital-Media Power 


PERFORMANCE RESULTS 

BYTE’s benchmark results are indexed. On 
the Unix benchmarks, a Sun SparcStation 

1 running SunSoft 4.3 = 1. The results be¬ 
low show SGTs Indy to be roughly 6.5 times 
faster overall than the SparcStation. For 
individual low-level portable benchmark 
tests, a 60-MHz Pentium with a 256 KB 
cache, a 64 bit data path, and 24 MB of 
RAM running MS-DOS with a 32-bit DOS 
extender — 1. The results put the Indy at 
roughly 1.5 times faster than the Pentium. 

TEST 

INDY 

UNIX Benchmarks 


Arithmetic test (double} 

8.7 

Dhrystone 2 (w/o register variables) 

4.5 

Execl throughput 

5.2 

File copy (30 seconds) 

16.2 

Pips-based context switching 

2.2 

Shell scripts (eight concurrent) 

2.9 

Portable Benchmarks 


Numeric sort 

0.89 

String sort 

0.43 

Bitfield operations 

1.48 

Emulated floating-point 

2.20 

Simple math 

2.15 

Transcendental math 

1.25 


level benchmarks. The Unix benchmarks 
show the Indy to be 6.5 times faster than a 
Sun SparcStation I running SunSoft 4.3. 
The low-level benchmarks show the Indy 
to be roughly 1.5 times faster than a 60- 
MHz Pentium with a 256-KB cache, a 64- 
bit data path, and 24 MB of RAM. 

All SGI systems are source code com¬ 
patible. Models like the Indy that come 
without high-end graphics processors use 
their CPUs to create effects done in hard¬ 
ware on the graphics boards of other SGI 
systems. The Indy is not a Reality Engine- 
capable machine (see "Danin the Torpe¬ 
does!/' November 1993 BYTE), so many 
of these effects are done with system soft¬ 
ware rather than in the hardware. But with 
its R4000 CPU running at 100 MHz, even 
these advanced effects are in reach. 

Beyond the Macintosh 

Despite the hoopla about the advanced dig¬ 
ital-media communications features of the 
Indy (and Apple's AV Macs), networks that 
support videoconferenc¬ 
ing and the conferencing 
software are just emerg¬ 
ing. It will be a year or two 
before those capabilities 
will be an important con¬ 
sideration. 

The current need for a 
system like the Indy is in 


digital-image manipulation, as in prepress 
image computing, where traditional ma¬ 
chines have been either very expensive or 
computationally inadequate. (If you want 
time to juggle, try manipulating 100-MB 
images on even the most fully configured 
Mac Quadra.) Adobe has ported both Il¬ 
lustrator and Photoshop to SGTs hardware 
using Quorum's Latitude porting tools. 
Even without taking advantage of the pix¬ 
el manipulation-specific operations of the 
SGI, they have achieved at least twice the 
performance as on a Quadra. 

Coupling the Indy’s relatively low price 
for high-powered pixel operations with its 
abilities to communicate with DOS and 
Mac machines over Ethernet ports (and 
read DOS and Mae media), Indy Is a per¬ 
fect match for Photoshop, with its tens of 
thousands of graphics and prepress pro¬ 
fessionals. Optimize Photoshop and its as¬ 
sociated third-party tools for the Indy, bun¬ 
dle the two, and you should end up with 
heaven for graphics professionals. 

Users moving onto the Indy from the 
Mac will find the Indy's user interface not 
only similar hut superior to the Mac's. Of 
course, you will now be working on a Unix 
workstation, but you'll seldom be aware 
of it, since Unix is so attractively dressed. 
The hidden advantage is that you get real 
multitasking and can connect directly to 
large Unix servers for managing files and 
heav y -d u ty com p u l i ng. 

Grievance List 

Playing hack video images captured from 
the Indy's digital camera occasionally 
caused a core dump and a hung session. I 
also had problems with some network op¬ 
erations between the Indy (running IRIX 
5.1) and an older Indigo (running IRIX 
4.03), but none between either machine 
and other Unix workstations. And I was 
disappointed that the voice-command soft¬ 
ware was not yet pan of the operating sys¬ 
tem. By the time you read this, SGI should 
have resolved these problems and shipped 
the developer tool kits as well. 

The power button is on the front panel, 
and while it's easily accessible, it’s loo 
exposed. Only loo often, I accidentally 
brushed against the button and shut down 
the system. An interme¬ 
diary confirmation, like 
that provided on Next 
computers, would avert 
unwanted shutdowns. As 
it is, one accidental brush 
of the button and you re¬ 
boot your system, risking 
loss of data in open files. 


About the Product 


Indy (base price) ......$4995 

Silicon Graphics, Inc. 

2011 North Shoreline Blvd, 

Mountain View, CA 94043 
(800) 800-7441 
(415) 9604980 
Circle 1078 on Inquiry Card. 






























































Another element of concern is the lack 
of any S-video or NTSC video-out port. 
While the Indy provides both composite 
video and 3-video input ports, you will 
have to purchase an optional GIQ-bus 
(graphics I/O) video expansion card at 
$3395 for video out. 

Digital Media for the Common World 

When you buy an Indy, hard copy docu¬ 
mentation is an option. You shouldn’t miss 
U, however. While the Indy has the usual 
Unix man pages (and the X Window Sys¬ 
tem application xrnan for reading them), 
there’s also a complete set of SGI-specif- 
ic documentation in an inviting digital- 
media format (and available with the Help 
button in the user environment), in fact, 
the SGI documentation is the finest ex¬ 
ample of electronic publishing I’ve seen. 

SGI insight documents start as Frame- 
Maker files. An SGI-developed program 
takes FrameMaker’s MIFF files and pro¬ 
duces SGML (Standard Generalized Mark¬ 
up Language) files. Among Lhe SGML 
markup instructions are hypertext jumps, 
external references to image files, sound, 
and animation. A second program takes 
the SGML files and compiles them into 
InSight files. SGFs InSight documenta¬ 
tion viewer interprets the links and point¬ 
ers, turning text into sophisticated hyper¬ 
text. You end up with a documentation set 
that not only is easy to search and navi¬ 
gate but also includes images, video, sound 
clips, and buttons that launch associated 
elements of the documented applications. 

According to Jim Clark, founder of SGI, 
the future of 3-D computing and digital 
media is the general consumer market (see 
“Roots and Branches of 3-D.’' May 1992 
BYTE). With low-cost systems like the 
Indy, thai prediction can become a fact. 
Before the time a data superhighway is in 
place, we have a chance to develop a great 
repository of valuable interactive digital 
material. We have tools to import exist¬ 
ing text and develop it into sensually rich 
interactive documents. 

The 500 cable channels of the near fu¬ 
ture need not be wasted on interactive ver¬ 
sions of the Mickey Mouse Club. By gen¬ 
erating images and animation, we now 
have real opportunities to enrich the world 
with high-bandwidth consumer commu¬ 
nications. And because the Indy is so af¬ 
fordable, you can be part of the process. ■ 


Ben Smith is a testing editor for the BYTE Lab 
and the author of Unix Step-by-Step (Hayden 
Books, J990% You can reach him on the Interne! at 
ben @ bytepb. byte. com. 


VocalChat 

the first voice 
communication tool 
on your LAN 

Make sure your own voice is heard across the LAN 



£hat Options Help 


VocalChat 


VocalChat is a unique Windows product that brings real-time voice 
communications to local area networks. It enhances office producti vity 
by adding intra-office and digital voice mail features to any audio 
equipped PC. 

VocalChat enables everyone on the network to talk to one another, 
broadcast announcements, or leave voice messages. 


"U supports anybody's voice board, and the price is very low.,. The 
capabilities make it ideal for workgroups and quick conferencing." 

PC Week 

"Lets companies use their LANs to hold internal telephone conversations, windovK 
leave voice mail messages, and offload voice traffic from an internal PBX." [ compatible 

Communications Week 




Head Office: 
VOCALTEC LTD. 

20 Ziehron Yakov 
Tel Aviv 62999 Israel 
Tel: 972 3 6953383 
Fax: 972-3-6964065 


USA Office: 
VOCALTEC, INC. 

157 Veterans Drive 
North vale, NJ. 07647 
Tel: 201-768-9400 
Fax: 201-768-8893 


DEALERS 

INQUIRIES 

WELCOME 


Circle 531 on Inquiry Card. 
















































































Ccmpflci and lightweight —less than 
4A Jk The Portigi T340QCT has been 
engineered to the extremes of portability 
without compromising usability , 






The new AccuPoint™ isometric 
pointing device wprfcs in con¬ 
junction with click and drag 
buttons located comfortably beneath 
the thumbs. 


Toshiba continues to drive PCMCIA 


technology: A Z01 compliant Type II ski 
expands your options for storage, fax/ 
modems, networking and the future. 


FINALLY, COMPUTER SCIENCE 
EMBRACES THE LAWS OF MOTION 


INTRODUCING THE NEW ULTRAPORTABLE PORTEGE. 


Toshiba engineers haven’t just redesigned the portable 
computer, they’ve reinvented it: The Portege" T3400 
Series. Never before has a computer so 
perfectly balanced mass and speed. 

Now you can travel with a system smaller 
than a notebook, yet graced with the feel of a full-size 
system. Portege is driven by the full force of an i486'* 
SX/33 processor, and shines with Toshiba’s renowned 



color active matrix or high-contrast backlit monochrome 
displays. Toshiba designers have even created the optional 
Port Replicator for simple, single-point 
connection to your desktop environ¬ 
ment. See how far Toshiba has 
taken every aspect of portable computing. 

And think where it can take you. 

Call 1-800-457-7777 for the dealer nearest you. 




THE SHAPE OF THINGS TO GO.’ 













T3400C1' 

■7XeotorTFT-LCD 
active matrix display— 
256 color SVG A 
*7.9*x9.9 tt xl,8" 

' 4.4 lbs. 


T3400 

* H4" STN monochrome 
display 

•WxWxl .7" 

'41 lbs. 


* AccuFoini™ integrated 
pointing device 


accelerator 
■ VL-local bus video 
' Ports; serial, parallel, FDD, 


Port replicator, and VGA adapter 
- Windows™ 3,1, 

DOS™ 60, 

CommWorks™ 
for Windows 


Both Models 


- 33MHz SL Enhanced i486™SX 


‘120MB HD 


■ 4MB RAM [expandable to 20MB) 
* Lithium-Ion battery 
4 Type II (5mm) PCMCIA 2(31 slot 


longer life; The ultra-lightweight 
Li-bn battery, with up to 
8 hours of battery life, is 
the ultimate in power - 
per-ounce. 


-In Touch with Tomorrow 

TOSHIBA 


& 19*93 Toshiba America Information Systems, Inc. AH products itnikated by trademark symbols are trademarked and/or registered by their respective companies. 
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They’re exactly the 
same, but somebody 

just paid $100,000lor 

the one on the right. 


When you use illegally copied software, you're committing ■■■■ DOS and Macintosh? comprehensive auditing software, a video 

a federal crime and risking a fine of up to $100,000, How can !|P|I and procedures for establishing and enforcing a policy that will 
you and your company stay legal? ft's easy with our Software mumm keep your organization's software legal. And, at only $80, it's a re a 
Management Guide. You'll receive SPAudit for Don’t COPY that floppy bargain when you consider what some people pay 
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Keep your software Legal. To order, call the Software Publishers Association at 
1-800-388-7478, or include credit card information or a check and send or FAX this coupon to: . 
SPA Management Guide, P.0, Box 79237, Baltimore, MD 21279-0237, FAX (202) 223-8756 
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Company Title 
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City State Zip 

Phone( ) 


Exi 

Please send me 

copies at $80 each. Total £ 

(DC residents add 6% sales tax) 

□ Check enclosed 

□ American Express □ VISA® 

□ MasterCard® 
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Signature of Cardholder 
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Reviews 


Software 


NT Programming’s Early Leader 

Along with some flaws, Microsoft’s Visual C++ 32-bit Edition delivers 
effective programming tools and ways to port 16-bit Windows applications 


OLIVER SHARP 

variables, documen¬ 
tal on for the operat¬ 
ing-system calls, and 
the debugging and 
applications develop¬ 
ment tools. With prac¬ 
tice, you'll be able to 
navigate through the 
system comfortably. 
The Workbench's 
editor is flawed, how¬ 
ever. In any environ- 




App Studio, a programming tool that edits 
resources associated with an application, here 
is modifying u menu structure (top). You can 
change menu properties in the dialog box shown 
in the bottom foreground. 

The Wizards 

A distinguishing feature of VC++/NT is 
the set of wizards—programming tools 
that generate code you can use as a start to¬ 
ward an application. With practice, you 
can construct simple applications quickly 
using wizards. I used them to produce the 
interface to my multithreaded database 
browser. 

To build an application using the wiz¬ 
ards, you first open the AppWizard. It pro¬ 
duces a generic application framework by 
displaying a window with a list of possible 
menu options for you to invoke or delete, 
depending on your application. Next, you 
design dialog boxes, menus, and other 
graphical resources in the App Studio. 
Then the Cl ass Wizard allows you to lie 
these pieces to your code: It produces the 
appropriate procedure stubs for you to fi I! 
in. In the case of the database browser, I 
used App Studio and the Class Wizard to 
add dialog boxes (to ask the user for such 
things as search criteria and output for¬ 
matting preferences), as well as to set var¬ 
ious menu options and do some on-screen 
formatting. 

When you write code to handle various 


ment, an editor is one 
of the most important 
programming tools, 
and in VC++/NT the 
editor serves as the glue that binds the en¬ 
tire system together. Unfortunately, it’s 
underpowered and difficult to replace. It is 
not programmable, doesn't provide flexi¬ 
ble control of key bindings, and has a fixed 
strategy for syntax highlighting. If you*re 
a programmer who spends a long time cus¬ 
tomizing your favorite editor to make it 
an efficient tool, you will probably not be 
satisfied with these shortcomings, and the 
environment doesn’t provide much sup¬ 
port for using an alternative. 

You can add your own editor to the tools 
menu and use it on files. But once you be¬ 
gin debugging, browsing, and navigating 
through your application to look up defini¬ 
tions, you must switch to the built-in edi¬ 
tor, because there is no interface for send¬ 
ing status messages to an alternative one. 
Windows programming generally requires 
you to spend most of your time making 
incremental modifications in the midst of 
debugging and testing, so you will spend a 
lot of time in the built-in editor or lose the 
convenient i nteraction of the various tools. 
I hope Microsoft improves the editor in 
future releases or provides better support 
for integrating third-party offerings. 

Nevertheless, the Visual Workbench 
has some good features. One is the high 
degree of control it gives you when you 
build programs. Menus provide easy ac¬ 
cess to the different options available in 
the compiler and linker. In addition, the 
dialog boxes show the list of correspond¬ 
ing arguments that will be sent to the tools. 


rogrammers currently using Mi- 
IgjbdP crosoff s Visual C++ will find 
the new version for NT famil¬ 
iar: The tools and libraries are almost iden¬ 
tical, They will also Find that Microsoft 
Visual C++ development system 32-bit 
Edition for Windows and Windows NT 
isn’t flawless, but it does provide an abun¬ 
dance of tools and on-line documentation 
that help programmers take advantage of 
Windows NT’s capabilities. 

Distributed on a CD-ROM, VC++/NT 
comes with two complete compilation en¬ 
vironments, one that runs under NT and 
one that runs under Windows 3,1. How¬ 
ever, the latter can create only executable 
files that use the Win32s subsystem, so 
you can’t build Win 16 executables. The 
full NT development environment is over 
70 MB, although you can cut down on the 
space needed by leaving out some features 
or by running die compiler from the CD- 
ROM. In addition, the CD-ROM includes 
over 70 MB of documentation. 

Like its 16-bil cousin, the NT version 
uses Visual Workbench to integrate tools 
by providing access to the compiler, de¬ 
bugger, profiler, code browser, and pro¬ 
gramming aids called application wizards. 
But VC++/NT improves on its predecessor 
by including all the tools and API docu¬ 
mentation formerly available only in the 
Windows NT SDK (Software Develop¬ 
ment Kit). 

The Programming Environment 

To test the Windows NT programming 
capabilities, I built a Win32-based tele¬ 
phone database manager that uses the 
Windows interface. The program allows 
access to multiple databases, performs var¬ 
ious searches, and can output formatted 
reports. It takes advantage of the new fea¬ 
tures of the Win32 API by using multiple 
threads: A thread is spawned to format the 
database, and each document has a back¬ 
ground thread that keeps an index up to 
date. Whenever you modify the database, 
the thread wakes up and updates its infor¬ 
mation in the background. 

The Visual Workbench allows easy ac¬ 
cess to the definitions of functions and 
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Compiler Comparisons 


Numeric sort 


String sort 

Bit-field 

operations 


Emulated 
floating-point 

Simple 
floating-point 

Transcendental 
floating-point 

0 0.5 1.0 1.5 

Walcom C/C+*32 =1.0 


When generating Windows NT executable files, the compiler in 
Microsoft Visual C+ + 32-bit Edition performed equivalently to 
Watcom C/C+ + + compiler, the fastest one we 've tested, Microsoft 
scores are indexed against Watcom results, which equal 1. The 
tests consisted of BYTE's portable C benchmarks , with both 
compilers set to generate speed-optimized 486 code. Tests ran on a 
50-MHz Everex 486DX2 with 256 KB of cache and 16 MB of RAM, 



events, you interact with the internal 
state of the application. The world is 
divided up into documents contain¬ 
ing objects, and the user can see any 
number of views of the document. 

You can modify objects based on 
system or user events; periodically, 
the objects will be asked to refresh 
their visual representation. 

The wizards assume various id¬ 
ioms supported by MFC (Microsoft 
Foundation Classes) 2.0, which pro¬ 
vides class definitions for Windows 
objects and the connections needed 
for Windows event handling. If you 
create your own data structures, you 
must conform to the wizards' as¬ 
sumptions about idioms. For exam¬ 
ple, documents are saved by passing 
a serialize object to every object in 
the document. Each object in the 
document is responsible for saving 
or restoring itself by writing to or 
reading from the serialize object. 

Unlike in some other program¬ 
ming environments, the wizards 
don’t keep the interface and the guts of 
the application separate. After the wizards 
produce their code, you live within ihe ap¬ 
plication and are not shielded from it in 
any way. Whether you like that strategy 
is something of a personal preference; 
some programmers prefer to have more 
abstraction, while others like to see all the 
code together. Given the path VC++/NT 
has chosen, I found that the code it pro¬ 
duced was easy to work with. It is well 
structured and well commented, and mod¬ 
ifying the code is straightforward. 

A more curmudgeonly lot of program¬ 
mers object to having tools build their ap¬ 
plications at all. These programmers may 
accept visual-resource editors, but they 
want to be in control of all the code. Thus, 
many of the tools in VC++/NT won't in¬ 
terest them much, but they will find the 
abundance of source code to be a real help. 
They can work with or modify it to their 
liking, using it as a model when they forge 
their own path. Although the wizards rely 
on MFC extensively, MFC can still be 
useful to programmers who choose to per¬ 
form their own sorcery. The classes, which 
come with full source code, provide a va¬ 
riety of useful data structures and access to 
complicated subsystems like OLE. 

Multithreaded Applications 

Adding threads to programs that use MFC 
can be a problem, because Lhe classes are 
not reentrant; that is, they cannot be used 
by different threads at the same time. There 


is a reentrant C library, however, so threads 
are free to use lhe standard C functions 
when that version of the library is linked in. 
If you want to use threads in a program 
relying on MFC, you first need 10 recom¬ 
pile the MFC library itself to use the reen¬ 
trant C library. Then the threads can use the 
C library functions and walk over inter¬ 
nal data structures, as long as they stay 
away from the MFC. (Microsoft plans a 
reentrant version of MFC in the next re¬ 
lease of VC++/NT.) 

in my case, the restriction wasn’t too 
onerous because I was using threads to 
handle time-consuming operations on ba¬ 
sic data structures. In my application, some 
of the menu choices invoke handlers that 
spawn a thread; they immediately return, 
leaving the thread to continue working in 
the background. One separate thread is in¬ 
voked when each document is opened. The 
thread hovers in the background until the 
document is closed, waiting on a sema¬ 
phore. When it wakes, the thread checks to 
see if it was awakened in order to termi¬ 
nate; if not, it knows that the database has 
been modified and the index must be up¬ 
dated. If you have a more ambitious use of 
threads in mind, such as using them to 
modify different parts of the GUI simul¬ 
taneously, you'll need to abandon MFC 
or wait for a subsequent release. 

Other Tools 

The VC++/NT debugger is also integrated 
into the Visual Workbench. It has the usu¬ 


al features for stepping through the 
source code being executed, and a 
flexible facility for specifying break¬ 
points. The debugger allows you to 
examine data structures and ex¬ 
pression values in a dialog box 
called Quick Watch. You can add 
a value that you examine in Quick 
Watch to a watchpoint window in 
Workbench. Expressions in the 
watchpoint window^ are updated 
whenever you suspend an execu¬ 
tion. Also, the support for multiple 
threads is handy. You can suspend 
and resume them individually and 
switch the active focus among them. 

The on-line documentation in 
VC++/NT is extensive and very 
useful, and I found myself spend¬ 
ing a lot of time in it. It comes with 
a browsing utility that is an im¬ 
proved version of the standard help- 
file browser. The documentation 
isn’t flawless: It’s plagued by some 
unclear language and typos in both 
text and sample code. Caveats aside, 
after you have had some experience navi¬ 
gating through the documentation, you’ll 
find it a terrific resource. 

Another tool that was much updated in 
lhe move to NT is Spy++, which lets you 
explore the threads, processes, and win¬ 
dows that are currently active in the sys¬ 
tem. If s a useful tool for seeing how a 
multithreaded application is executing. 

The Compiler 

Although you’ LI spend most of your time 
interacting with the programming envi¬ 
ronment, the heart of the system is the 
compiler. Microsoft has improved its com¬ 
piler somewhat by adding support for Pen¬ 
tium optimization, hut the main difference 
is the move to a flat 32-bit address space. 
As in previous versions of Visual C++, 
the compiler produces code that is effi¬ 
cient in both space required and execution 
speed. As the graph shows, compilation 
speed is on a par with that of Walcom 
C/C++32, the fastest product in BYTE's 
recent roundup of C++ compilers (see 
“C++ Does Windows," September 1993 
BYTE). The compiler is also heavily de¬ 
pendent on the amount of memory in the 
system: I strongly second Microsoft’s rec¬ 
ommendation of at least 20 MB of RAM. 

You also need adequate disk space. The 
compiler takes up 60 MB to 80 MB, and 
each application you're working in takes its 
share. Just the basic application frame¬ 
work, when compiled in debugging mode, 
chews up 6 MB with ail its subsidiary files. 

continued 
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ADVERTISEMENT 

Far Beyond Multimedia, Imaging, Document Image Processing, Electronic Archiving, 
Optical Storage COLD, OCR, Workflow, Indexing, etc. 

Global Information Management By Elex 

The Elex Global Information Management concept integrates into one system the management of structured and 
unstructured information, using the standard client database and application. Structured information is entered 
manually into the computer, whereas unstructured information, such as Images, Forms, Voice and Video, Word 
Processing etc., is captured and manipulated by the relevant technology for each information object type. 

Beyond simple electronic storage of paper 

The difference between Global Information Mangement and the other technologies mentioned in the title of this 
article is more than just semantics, it is the difference between a system that simply transfers an existing paper 
filing system to an electronic media, adding some kind of searching mechanism, and a Global Information 
Management philosophy which offers an overall view in the management of the full mass of information which 
organizations handle on a daily basis. 

The “Corporate Intelligence” of any organization consists of more than just paper. It includes voice, video, word 
processing, spreadsheets, etc. As a result, the challenge today is not to replace a paper archiving system with an 
electronic one. h is the challenge of supplying a comprehensive Information Systems solution for the 
comprehensive management of all the different types of information objects that the corporation deals with. 

Advanced Technology 

Elex works alongside most of the UNIX environment suppliers such as SUN (Strategic Partner), and suppliers of 
other environments such as IBM (OEM), and uses very sophisticated technologies in its Elex Electronic Filing 
system (EEF). These technologies include: Client/Server implementations, standard imaging technologies (Scan, 
Store/Retrieve, Edit, Print, Communicate, etc.), highly sophisticated Neural Network prediction systems 
developed by Elex to improve access time for a jukebox management system with more than 1 Terabyte storage, 
and Fractal compression methods, also developed by Elex to deal with the problems in compression of large 
color images. 

Most imaging projects in the last decade could not live up to the expectations, and often failed altogether. The main 
reason for such a poor result is that a user will not wait for more than 5 seconds to find a document in the system. 
Elex has therefore applied itself to resolving the performance problem by concentrating intensely on performance 
enhancement technologies such as Form Separation and applying Neural Network prediction concepts to 
jukebox storage systems. 

Switzerland’s Largest Bank Chooses an Electronic Filing System from ELEX 

ELEX Information System SA, developer of the ELEX Electronic Filing System was selected by the Union Bank of 
Switzerland to supply an Electronic Document Image Management system for Signature Control. FLEX 
implemented the Signature Control application using EEF (ELEX Electronic Filing) in a Distributed, Interoperable 
Wide-Area network, featuring Sun UNIX Servers and UNIX, MS-Windows and X-Terminal clients. 

“This is a perfect illustration of our powerful Electronic Filing concept” said Avigdor Luttinger, Managing 
Director of ELEX. “With our unique combination of Information Object Management, Database Application 
Generator and Open Systems Client-Server implementation, we were able to provide the UBS with the working 
prototype in response to every question raised during the Vendor Selection and Evaluation process.” 

Nissim Avershal, Elex's President added: “EEF goes beyond Document Image Management, offering for the first 
time Global Information Management that combines Structured (Database) and Unstructured (Image, Voice, 
Text,...) information in a coherent application driven form.” 

For product and VAR information 

Elex proposes to all those organizations and VAR currently involved in Global Information Management projects 
to cooperate with us in all stages of the project, from the definition of the needs, helping to define the RFP, to 
supplying technologies for a running project. We will even take charge of failed or distressed projects! 

Call Mr. Lars Brail (022-738-1188) in Switzerland, or Mr. Robert Verheijen (415-325-8071) in the U.S.A, 

We are awaiting your call, it will probably change the way you are currently dealing with information. 

ELEX INFORMATION SYSTEM , SA 

The Global Information Management Company 

LNT'L: 65 RUE DE LAUSANNE 1202 GENEVA SWITZERLAND TEL. (41-22) 738-1188 FAX (41-22) 738-1190 
U.S.A.: 648 MENLO AVENUE, SUITE 5 MENLO PARK CA TEL. 415-325-8071 FAX 415-325-8072 
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Call or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 


8620 Roosevelt Ave. * Visalia, CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 

tBWXTMT TM few - TW MB. Owes c orsuilBr toarts ocV inducted 


Rack & Desk Models 


Accepts Most Motherboards and Passive 
Backplanes _ 


Doesn't Look Like IBM 


Rugged r Modular Construction 
Excellent Air Row & Cooling 


Designed to meet FCC 


204 Watt Supply t UL Recognized 
200 & 300 Watt Supplies, UL CSA, TUV 
Reasonably Priced 


,wMh0 


Reasonably Priced 


Rack & Desk 

Chassis FOR IIIIIIII 

XT/AT/28&/386/486 

1 1 1 ! 1 1 II ( 1 1 1 ! 1 1 1 1 1 1 ! R 1 1 1 1 1 ! 1 1 1 


Integrand's unique packaging design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers , Over 
90 interchangable modules allow you to 
customize them to nearly any requirement, 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality r advanced design hardware and 
strong support. Why settle for less? 


Three Models: Drawer t Shelf, and Panel 


I NT Programming’s Early Leader 


When you compile for distribution, the 
executable file shrinks below 150 KB, but 
if you have several projects in progress at 
once, you'll use a lot of hard disk acreage- 

Microsoft has added some new features 
to the compiler to better support the NT 
environment. In particular, it has added 
direct language support to 
allow the C/C++ program¬ 
mer to deal with threads 
more easily. There is a di¬ 
rect call for creating a new 
thread (_beg in thread) 
and passing arguments to it; 
the construct is mapped to 
the appropriate API calls by 
the compiler. You can spec¬ 
ify that static or global data 
is to be thread-specific by 
using the C++ extended declaration facil¬ 
ity: Specifying the declaration _decl- 
spec (thread) int f oo tells the com¬ 
piler that each thread is to have a private 
instance of the variable. Local variables 
do not need special treatment because each 
thread has its own stack. 

One significant problem with the com- 
piler is that it does not support strict ANSI 
compatibility. Microsoft chose to support 
only the functionality of efront 2.1 1 adding 
exception handling via preprocessor mac¬ 
ros and the compiler. The C++ exception- 
handling mechanism in efront 3.0 and the 
use of templates are not supported. This 
decision has unfortunate consequences for 
the C++ programmer who is familiar with 
the ANSI dialect or who wishes to use 
sample code that relies on it. Templates 
are such a useful mechanism that C++ pro¬ 
grammers arc increasingly encouraged to 
use them; it's a pity that they're not avail¬ 
able in VC++/NT. Microsoft says that an 
updated version of VC++/NT, due later 
this year, will support both efront 3,0 ex¬ 
ception handling and templates. 

32-bit Changes 

In moving from the 16-bit to the 32-bit 
version, programmers face a variety of 
changes. Some are caused by the switch 
to a new API, and some by the updated 
programming environment. 

The Win32 API has a lot of new fea¬ 
tures, ranging from Bezier curves and se¬ 
curity to support for multiple threads. An 
application that uses threads effectively 
performs time-consuming operations in 
the background and lets you cart^ on with 
your programming. But these benefits 
don't come free: You'll often need to re¬ 
cast the structure of your application to 
take advantage of threads. The compiler 


can't do much to help you with that. 

The Visual C++ environment has also 
been upgraded with new features in the 
NT version. A major improvement is that 
ihe package now includes tools and docu¬ 
mentation formerly available only in the 
Windows NT SDK, One of the tools is the 
help compiler, which con¬ 
verts annotated RTF files 
that you can produce with 
Microsoft Word or other 
tools into the HLP flies that 
the NT help system under¬ 
stands. In addition to the 
SDK additions, new moni¬ 
toring tools let you watch 
the interactions between 
threads and DDE commu¬ 
nication, The profiler has 
also been improved with a better interface. 
Since the Win32 API is the only one 
supported, you need to recode applications 
relying on Win 16 API features. For ex¬ 
ample, the Win 16 communication API has 
been replaced; NT programs communi¬ 
cate through a serial port with the same 
calls that handle file I/O. All support for 
DOS has been dropped, and applications 
can no longer access INI files directly. 
Most other changes in the API are to func¬ 
tions that formerly returned 16-bit values 
packed into a 32-bit word. The on-line 
documentation summarizes Ihe various 
changes, 

Microsoft also dropped the QuickWio 
environment that supported DOS pro¬ 
grammers with a simple Windows API. 
You must either use ihe Console API or 
move entirely into the Windows environ¬ 
ment VBX custom controls are gone, too. 

Is the 32-bit Version for You? 

Should you switch to ihe 32-bit version? It 
depends on what environment you're mov¬ 
ing from and whether you plan to take ad¬ 
vantage of the Windows interface. 

If you currently write programs using 
simple-stream I/O or full-screen text I/O, 
the NT version will let you either take the 
plunge into Windows programming or set¬ 
tle for the Console API’s more limited 
functionality. To test the latter, 1 ported 
Unix and Win 16 applications. The Unix 
programs consisted of two-stream I/O fil¬ 
ters that manipulated a phone daiabase, 
performing lookups and convening the 
database into a formatted form for printing. 
The Win 16 application was a text browser. 

I found the consoles fairly simple to 
manage: The API consists of a few dozen 
functions that let you create a console, 
control the cursor, do simple I/O, and catch 


About the Product 


Microsoft Visual C++ 

32-bit Edition for Windows 

and Windows NT ....$599 

Microsoft Corp. 

1 Microsoft Wgy 
Redmond, WA 98052 
(800) 426-9400 
(206) 936 8661 
fax: (206) 93&T329 
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some kinds of events, like mouse-clicks. 
Consoles arc also handy for debugging 
GUI applications, because the program 
can output status messages and accept 
debugging input even when the primary 
graphical interface is not working or is in¬ 
complete, While it’s simple to port appli¬ 
cations to the Console API, programmers 
who don*t need more than that from their 
development environment will have little 
reason to favor VC++/NT over its com¬ 
petitors. And if strict ANSI compatibility 
is important to you now, you would be 
well advised to look elsewhere. 

On the other hand, the audience Micro¬ 
soft is really aiming at is the current body 
of Windows 3,1 programmers. They will 
find much to like about VC++/NT* partic¬ 
ularly if tliey've been using its predecessor. 
One of the highest priorities in designing 
NT was making it easy for programmers to 
port their 16-bit Windows applications 
quickly and easily. By following the Win- 
16 API closely and porting MFC 2.0 to 
NT, Microsoft has done most of the port¬ 
ing work for you. What remains is to get 
rid of the segmented memory assumptions, 
fix some data-structure packing issues, and 
move to a somewhat changed API. 

To ease the transition, Microsoft sup¬ 
plies PortTool. It runs through a Win16 
program and identifies places where the 
API has changed or where there are 16-bit 
declarations that arc no longer valid. Port- 
Tool is not integrated into the Visual Work¬ 
bench. To access it, you have to invoke it 
manually or add it to the Tools menu. You 
can use it to go through your program in¬ 
teractively, or it can process files and add 
comments where it found potential prob¬ 
lems. Microsoft supplies source code, so 
you can tailor the program to your needs if 
you are planning to use it repeatedly. While 
it's hardly a panacea, PortTool is a useful 
tool for finding trouble spots. 

The bottom line: VC++/NT is the pro¬ 
gramming environment to beat—every 
other NT compiler will inevitably be com¬ 
pared to if Although there are some flaws 
and weaknesses, Microsoft has succeed¬ 
ed in delivering an integrated package with 
the tools and documentation that allow a 
Windows NT programmer to take full ad¬ 
vantage of the operating system, ■ 


HOW DO YOU GET 
A JOB WITHOUT 
EXPERIENCE? 
ANDHOWDOYOU 
GET EXPERIENCE 

wrraouTAJOB? 


Most young people have one 
answer to this problem. They avoid it 
until they’re out of college. But they 
could be getting solid work experi¬ 
ence while they’re still in college. With 
your company’s help. And ours. 

We’re Co-op Education. A nation¬ 
wide program that helps college 
students get real jobs for real pay, 
while they’re getting an education. 

But we can’t do it without you. 
Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 

Box 775E, Boston, MA 02115. 

Not only will you be giving students 
a chance to earn money and pick up 
the most valuable kind of knowledge, 
you’ll be giving yourselves a chance 
to pick up the most valuable kind 
of employee. 


Oliver Sharp is an associate at Heuristic rats Re¬ 
search, Inc,, an optimization software developer in 
Berkeley, California. He is completing his PhD, in 
computer science at the University of California— 
Be. rkeley, in vest igating compilotion for parallel 
architectures. He can be reached on BfX do "edi¬ 
tors” or on the Internet at Oliver© heu risticraLcom. 


Co-op Education. 

You earn a future when you earn a degree. 



A Public Service ofThis Publication ©I&87 National Commission for Cooperative Education 
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THE ZEOS CONTENDA... 

DON'T GET CAUGHT WITHOUT IT! 

What a dream! The ZEOS Contenda sub¬ 
notebook is small enough to tuck away in your 
briefcase and so light you’ll forget you have it! 
It’s the perfect traveling companion. 

All your business 
and home needs 
conducted in a 
bundle just shy of 
four pounds. Write 
letters and memos. 

Create presentations. 

Keep in touch with associates 
through the send/receive fax 
modem. Organize your files, 


calendar, planner and more...keep track of 
all appointments! 

What’s more, with a standard 80MB hard 
drive, memory up to 10MB and your choice of 
a 386SL-25 or 486SL-25 Intel processor, the 
Contenda has plenty of 
power to run Win¬ 
dows. You’ll also 
find you can work 
longer because the 
processor is intelli¬ 
gent enough to power¬ 
down the memory, disks, modem 
and more when they’re not in use. 
In addition, the compact package 
includes a built-in trackball and 



Smaller than a notebook. 
Lighter than a hard-cover novel. 




NOW 
INTERNAL 
FAX MODEM 
ONLY $49! 












high-resolution backlit screen. 

It’s a traveler’s dream come true: 
The world at your fingertips in a 
mighty and tiny portable bundle. 
Don’t get caught without it! 



EPA PflLIUflflN PHEVtHTEfl 


AWARD-WINNING SERVICE, TOLL-FREE 
SUPPORT & WARRANTIES 

We’re the only company to win 
PC Magazine's Readers’ Choice 
for Service&Reliability-for both 
desktops and notebooks-ftwee/ 
We’re here for you 24 hours a 
day 365 days a year, and always a 
toll-free call away All ZEOS systems come with 
a One Year Limited Warranty and a 30-Day 
Money-Back Guarantee. So call us now at 
800-554-5226! 



FAVORITE OPTIONS 


MEMORY UPGRADES 

386SL: 2MB to 4MB..$99 

486SL: 4MB to SMB..$198 

COMMUNICATION 

Fast Lynx File transfer software.$79 

Internal 96/48/24 send/receive fax modem. ~... $49 

Internal 96/96 send only fax modem.........,$49 

Xircom Ethernet adapter (10BT or Coax)....$349 

ACCESSORIES 

External3.5' r floppy diskdrive.........$99 

Extra battery...........„„, r $99 

Custom nylon carrying case .........$79 

Custom leather carrying case .....$129 

DC-DC adapter........ $49 


Choose from one of our money-saving packages or build me to your 
exact specifications. Many other options available. Call for details. 


CALL NOW TOLL FREE 

800 - 554-5226 

24 HOURS A DAY 

Fax Orders: 612-633-1325, Government: 800-245-2449, Hearing Im¬ 
paired (TDD): 800-228-5389, Outside U.S. and Canada: 612-633-6131. 
Purchase Orders, MasterCard, VISA, Discover, Am Ex t Z-Cardf COD 
and affordable leasing programs, Open 24 Hours a Day 365 Days a Year! 

PimiHsc ciders jul subject. to approval. Business Icasmg programs available, Leflac prim based chi a 3S-nwnllt lease, MR puidmee 
npfiOfi, AH [W : .piH:iJkciii[yjK and avattahdky rar sib^rt cn diangp without notice: esll In ccfiiinri these and wanaruy detnih 
PncW A> not ariude shijipirit The ErWtfff Star crnlkm dt** rM rrprtttrtl Efft rnd.irSenVtlt d m pn'Klutf uf service. All pro* 
nets and company names arc tracksnarte rr ragislteTEd trademarks d Ihcir respecthc tddas ZEOS and Ccrtnitb am Trpstacd 
iraferaritR; 2-Cftd and GomcUlas New! are swmmnite d 7M.fr> IntmHtxwul Ltd C L9SQ ZEOS Intetmadima], UrL, Ltd] 

Industrial BtvcL. Minneapolis. Mh - 63413 USA, ZEOS is a puUirfy traded tunipany INjVSPAQ symbol: ZEOSf CN-BYT-MU 



STANDARD WITH EVERY ZEOS CONTENDA 


■ 25MHz 80386SL or 80486SL Intel CPU. 

■ RAM expandable to 8MB for 486SL, 10MB for 386SL 

■ (48GSL) IDE hard drive upgrade to 120MB. 

■ Display: 640 x 480 VGA backlit, .23 dot pitch, Sharp 7.4 rr diagonal, 
up to 64 shades of gray 

■ 256K (386SL) or 512K (486SL) video RAM. 

■ 486SL version includes 3.3V technology for added battery life, 

PI local bus for Windows acceleration, high-speed floppy drive 
controller, built-in math coprocessor. 

■ Supports simultaneous display with an external SVGA 
color monitor. 

■ Replaceable and rechargeable NiMH battery 

■ 80-key keyboard with embedded numeric keypad and easy-to-use 
built-in trackball. 

■ Serial, parallel and video ports, plus ports for optional internal 
fax modem and external floppy drive. 

■ Fullyfeatured power management. 

■ 9.7 11 x 6.1"; 3.9 lbs. 

■ FCC Certified Class B. 

■ Complete ZEOS Customer Satisfaction Package. 



PACKAGE 2 


386SL Contenda: $1295 

Lease $55/month 

486SL Contenda: $1795 

Lease $65/m<mth 
■ 4MB RAM 
a 80MB IDE hard drive 
a External 3.5" floppy disk drive 
a Microsoft DOS 6.2 and Windows for Workgroups 31L 
Plus Lotus Organizer. 


PACKAGE 3 


3865L Contenda: $1595 

Lease $67/month 

4865L Contenda: $2195 

Lease $79/mnnth 

a 4MB RAM (386SL); SMB RAM (486SL) 
a 80MB IDE hard drive 
a Externa] 3.5 ,r floppy disk drive 
a Custom leather carrying case 

■ Extra battery 

a Choice of internal fax modem 

■ Microsoft DOS 6.2 and Windows for Workgroups 3.11 
Plus Lotus Organizer, 
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Vhe Focused, Full-Text Database 
With McGraw-FIill Credibility... 


McGraw-Hill Publications Online 


Business Ueeh 
Aerospace Daily 
airports 
aviation Daily 

aviation Heed 8 Space Technology 
Biotechnology Neiysiuatcti 
Byte 

Chemical Engineering 
Ciean-Cooi/Synfoels Letter 
Coal Week 

Beta Communications 
Electric Utility Weeh 
Electrical World 
Engioeering News-Record 
federal technology Beport 
hazardous Waste Bosiness 
Independent Power Report 
Industrial Energy Bulletin 
Inside Energy/with Federal Lands 
Inside f.ERl 
Inside N B C. 

Integrated Haste Management 
Lan times 
Modern Plastics 
Nocleanics Heeh 

Platt's international Petrochemical Beport 

Platt's Oilgiam News 

Platt's Bilgram Price Report 

The Physician B Sportsmedicine 

Postgraduate Medicine 

SUP'S Emerging 6 Special Situations 

SAP's Review of Banking B Financial Services 

SUP'S Review of Securities & Commodities 

Regulation 

Securities HeeR 

Utility Environment Report 

The Heehly of Business Aviation 

Unixworld 


It’s all there, word for word, an unedited electronic 
library containing the full-text of articles (except 
graphics) exacdy as they are published in McGraw- 
Hill magazines and newsletters. And because it’s 
from McGraw-Hill, the world’s leading provider of 
information services, you also get unparalleled excel¬ 
lence and reliability of content. 

Plus, you can search the entire McGraw-Hill data¬ 
base (over 45 leading publications) faster with more 
user-friendly ease than any other text. There are no 
cumbersome indexes, no summary words to look up 
and learn...so you can get right into your hunt for the 
information you need about companies, people, and 
products on any topic. 

Make the connection to McGraw-Hill Publications 
Online today. For more information and our latest, 
complete list of publications, contact Andrea 
Broadbent at (609) 426-5523 Or fax this coupon 
to (609) 426-7352. Or send it to the address below. 

Available through • Dialog • NewsNet 

• Dow Jones News/Retrieval • Lexis/Nexis 

• F.T. Profile (U.K.) 


McGraui-Hill Publications Online 

*ih r M 

Princeton-High tstown Road 
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System 

New Mac Blazes Technology Trails 

The Mac Quadra 840AV packages more speed with now video and 
voice technologies 


TOM THOMPSON 

■ t’s easy to become complacent with 

I the incremental speed increases and 

m bits of new technology Apple gives 
each new Macintosh generation. There’s a 
good technical reason for the slow pace. 
Drastic hardware and ope rating-system 
changes tend to cause software compati¬ 
bility problems for Mac end users, a bad 
scene that Apple wants to avoid. Remem¬ 
ber the SCSI DMA that didn’t quite work, 
and the serial compatibility problems with 
the Mac Ufx? Or the more recent troubles 
with the Express Modem driver for the 
PowerBook Duo? All involved Mac de¬ 
sign improvements that unfortunately got 
in the way of a lot of existing software. 
So you can hardly blame the company for 
keeping big changes to a minimum. 

Thus, Apple’s new AV Macs caught me 
offguard. The Quadra 84QAV and Ceri¬ 
ms 660AV sport major improvements in 
hardware design, including a DSP (digi¬ 
tal signal processor). They also offer sev¬ 
eral significant technologies ready to go; 
built-in video I/O, voice recognition, and 
a TTS (text-to-speech ) engine. {For more 
details, see ‘"Apple* SGI Blaze Video 
Trail/’ September 1993 BYTE.) The new 
Mac AV features are neat, capably imple¬ 
mented by Apple’s engineers, but they also 
provide opportunities for a lot of the old 
stuff to go wrong. With this in mind, I took 
a serious look at a Quadra 840AV. 

Test Drive 

The Quadra 840AV that I tested arrived 
from Apple equipped with a 230-MB hard 
drive, a dual-speed CD-ROM drive, and 
16 MB of RAM. Apple also threw in a 
POTS {plain old telephone system) Geo- 
Port adapter. The best compatibility test I 
can think of is to use the Quadra as my 
daily work machine. So I connected it to a 
spare Ethernet drop in my office, switched 
on File Sharing, and copied to it the con¬ 
tents of my Mae IlcTs hard disk. The 
BYTE Macintosh benchmark suite fol¬ 
lowed, copied from a Mac file server; 

The BYTE benchmark tests show that 
the Quadra 840AV is one fast Mac. At 40 
MHz, it outpaces the 33-MHz Quadra 800 
easily on the CPU, FPU, and video tests 


(see the graph). But the Quadra 840AV 
trailed the Quadra 800 on the disk tests, 
and llie new SCSI Manager 4.3 is to blame. 
It handles I/O redirection, implements 
SCSI DMA, and provides some SCSI-2 
command features, but it appears that this 
new flexibility adds overhead to hard disk 
I/O. If you use third-parly drives, check 
that the driver software supports the new 
SCSI Manager; you 
will eliminate po¬ 
tential compatibility 
problems and ensure 
high throughput. 

As you’d expect, 
the slower disk per¬ 
formance affected 
application bench¬ 
mark results. The 
Quadra 800 edged 
just ahead of the 840- 
AV on several appli¬ 
cation tests. If you 
use desktop publish¬ 
ing and scientific ap¬ 
plications, though, 
you will get better 
performance from 
the 840AV. 

The tests also in¬ 
dicate that the SCSI 
DMA feature doesn’t help performance, 
for the same reason that it wasn’t much 
use on the Mac Ilfx: The single-threaded 
Mac OS can’t use it effectively. SCSI 
DMA won’t help until the Mac OS un¬ 
dergoes a major overhaul, probably with 
the arrival of the microkernel. 

Considering the radically new hardware 
that Apple has added to the Mac AV design 
(e.g., nine dedicated DMA channels for 
SCSI, serial, Ethernet, and sound), I ex¬ 
pected to run into a lot of compatibility 
problems. 1 was pleasantly surprised to 
discover that this isn’t the case. All my 
applications, including Claris’s Mac Write 
Pro 1.0v4, Adobe’s Illustrator 5.0 and Pho¬ 
toshop 2.5, Telnet 2,5, Lotus’s cc:Mail 
2,0, Aladdin’s Stufflt Deluxe 3,0.6, and 
Symantec’s Think C 6.0, worked just fine. 
So did my usual herd of indispensable 
Control Panels and Extensions, including 
Now Software’s Super Boomerang 4.0. Ip 
and WYSIWYG Menus, Adobe Type 


Manager 3.6, and Berkeley Systems’ After 
Dark 2.0x. 

Because of the new DMA serial drivers 
built into the 2-MB ROMs and the new 
nine-pin GcoPort connector that replaces 
the modem connector, 1 paid special at¬ 
tention to serial communications. On-line 
sessions using AppleLink 6.1 and America 
Online through a networked Shiva Net- 


With Apple s AudioVision monitor and a built-in 
DSP, the Quadra 840AV is ready to handle 
voice dam. 

Modem and a locally connected Global 
Village Teleport Gold modem worked fine. 

Plain Speaking 

PlainTalk is speaker-independent voice- 
recognition software, and it handled my 
Southern drawl fairly well. However, near¬ 
by conversations and sometimes my own 
typing made enough racket to confound 
it. To work reliably, PlainTalk requires a 
quiet environment—something not avail¬ 
able to your average business worker. 

In addition to effective speech recogni¬ 
tion, PlainTalk 5 s other strength is in pro¬ 
viding the means for physically challenged 
folks to perform useful work. The TTS al¬ 
lows visually impaired people to “read” 
files, for example. Using TTS, PlainTalk, 
and the proper scripts, a blind person can 
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°JPG °CfflP °CCITT °EPS' 
°TGH °GIF °Bmp °m? 
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CCITT G3 & G4, LZW, 
JPEG and Hi-Performance 

LEAD CMP 

Easily integrate the fastest, 
tightest image compression 
technology in the industry. 
LEAD CMP offers half the file 
size with better image quality 
than conventional JPEG 

(Now used in CorelDRAW!) 

LEADTOOLS kits feature over 75 
routines, each willi example code. 
And paste code from 2 free demo j 
appsl Kits available from DOS to 
NT, including add-ons for Clipper; 
FoxPro & Visual Basic. Call now 
for full info & demo disk. 


7*7* 


LEAD Technologies, Inc. 

8701 Mallard Creek Rd. • Charlotte, NC 28262 
(V) 704-549-5532 • (F| 704-548-8161 

‘Output only B-Hil 


Quadra S40AV Performance Indexes 


4 Worse Low-Level Better ► 



■4 Worse Applications Better ► 



Results are Indexed. For each individual lest, a Mac Classic ll_1 , 0 ; far tha Overall 
Application Index, a Classic 11=7.0, The Classic II used 512- by 342-pixel screens: ihe 
Quadras used 640 by 480 pixels. For the 63040 -based Macs, caches were disabled 
only lor Word Processing lests, and PageMaker 4.2 was used for DTP tests. 


Running nt 40 MHz, the Quadra 840AV is the fastest Mae yet, A new 
SCSI driver, however, puts hard drive performance slightly behind that 
of a Qua dm 800 that BTVE tested previously. Slower drive performance 
spills over into some of the application test results. 


retrieve, read, and fife electronic docu¬ 
ments, Articulate Systems (Woburn, MA) 
is working on PowerSecretary, an appli¬ 
cation that lets you dictate speech into text 
on AV Macs or appropriately equipped 
68040-based Macs, 

You activate PlainTalk through the 
Speech Setup Control Panel. Switching 
on voice recognition launches two invisi¬ 
ble applications, SR Monitor and SR North 
American English. The disadvantage to 
implementing voice recognition this way is 
that it lakes 30 or 40 seconds before the 
PlainTalk service becomes available. The 
advantage is that when you switch Plain- 
Talk off, the two applications silently quit 
and you recover the memory they used 
The memory savings are considerable. 
Using voice recognition along with the 
high-quality female voice option consumes 
nearly 4 MB of system memory. Small 
wonder that the review unit came w ith 16 
MB of RAM instead of the standard 8 MB. 
With Pile Sharing. PlainTalk. System 7.1, 


and some favorite Con¬ 
trol Panel and Exten¬ 
sions loaded, I had only 
SMB of free RAM left. 
Although you can save 
memory by using com¬ 
pressed versions of the 
voices, quality suffers. 

A special micro¬ 
phone handles voice in¬ 
put. You place the mike 
atop your monitor and 
plug it into the Quadra 
840’s sound-input port 
(unless you’re using the 
Apple 14-inch Audio- 
Vision monitor, which 
has the mike built in). 
The mike’s focal point 
is approximately 30 
inches in front of it. 

Through the Speech 
Setup Control Panel, 
you select a phrase that 
alerts PlainTalk that 
you are directing com¬ 
mands at the computer. 
When PlainTalk recog¬ 
nizes such a command 
it consults a command 
dictionary. If there’s a 
match, it triggers an 
Apple Event. Other¬ 
wise, the computer ut¬ 
ters a polite “Pardon 
me?” The command 
might launch a single 
application, or it might 
start off an AppleScript (the Mac OS’s 
hatch command language) that executes a 
whole cascade of preprogrammed activi¬ 
ties. A bundled Speech Macro Editor lets 
you edit the command dictionary and add 
your own commands and AppleScripts. 

Adding a new application to launch is 
just a matter of adding an alias file to the 
Apple Menu Items folder. You invoke the 
new application with an Open command— 
“Open Excel,” for example. PlainTalk then 
creates an “open" Apple Event addressed 
to the Finder, which searches its menus 
for the stated item. Since the Finder Apple 
Menu is built from objects in the Apple 
Menu Items folder, the requested applica¬ 
tion is there and launches. 

If you want to develop more compli¬ 
cated operations, you need AppleScript, 
UserLand Frontier, or another scripting 
language. Apple bundles the AppleScript 
editor with the Quadra 840AV. 

Voice-command possibilities also de¬ 
pend on applications that are Apple Event 


Circle 138 on Inquiry Cord 
(RESELLERS: 139). 




























savvy, since the scripting languages use 
this I AC (Interapplication Communica¬ 
tion) protocol. The number of applications 
supporting Apple Events was initially 
small but is growing rapidly and now in¬ 
cludes Aldus PageMaker 5.0, QuarkXPress 
3.2, Microsoft Excel 4.0, WordPerfect 3.0, 
and Aladdin’s Stufflt Deluxe. 

To experiment with voice control and 
scripting, I used a beta version of SIT- 
comm, Aladdin’s new terminal emulator 
application. Since most of SITcomm’s in¬ 
terface accepts Apple Events, I could log 
onto BIX, for example, without any script¬ 
ing at all. I could just say “Open SIT- 
comm” to launch the application, “BIX” to 
load the terminal settings and phone num¬ 
ber from the internal address book, and 
“Connect” to actually connect to BIX. 
However, this isn’t a very practical way 
to control your Mac via voice commands. 
Instead, I created an AppleScript to pain¬ 
lessly sign me onto BIX with just a sin¬ 
gle voice command. 

With the AppleScript editor, I record¬ 
ed a BIX log-on session using SITcomm, 
switched off the editor’s recording mode, 
and then went back to tinker with the re¬ 
sulting AppleScript. Adding the new voice 
command with the Speech Macro Editor, 

I could then trigger the finished Apple- 
Script by saying, “Connect to BIX.” It 
would then launch SITcomm, select the 
service, dial the number, and handle the 
log-on exchange. 

With the Mac OS providing the heavy- 
duty technology to generate Apple Events 
from spoken commands, and with vendors 
writing Apple Event-savvy applications, 
you play the role of switchboard operator, 
making the connections between the Mac 
OS and applications by writing Apple- 
Scripts. There’s a huge opportunity here 
for developers to complete these connec¬ 
tions by writing scripts for businesses. 

Phone, Fax, and Video 

The Quadra 840AV's DSP uses a real-time 
operating system that can perform several 
signal-processing tasks simultaneously. 
One such task is the sound preprocessing 
for PlainTalk. Other programmed func¬ 
tions that the DSP can handle are telepho¬ 
ny, modem, and fax operations. A bun¬ 
dled Telephone application lets the Quadra 
act as a phone, and, with the Apple Audio- 
Vision monitor, you can actually use the 
system as a speakerphone. Telephone can 
also answer the phone, play a recorded 
message, and then record a message from 
the caller—but you'll need lots of hard 
disk space to record digitized messages. 

continued 
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Reviews 


New Mac Blazes Technology Trails 


Live Video on the Mac 



In testing the new Mac Quadra 840AV, 1 used Sony PCS-V2 
and Video Labs Flexcam cameras to obtain live video. Both 
provide only a composite video signal, and each has its own 
separate power-supply “brick,” with the usual entourage of a 
power cable and a supply lead Lo keep track of, 

Sony’s PC’S-V 2 is a Hat box with a fixed-focus, likable 
video camera, speaker, and microphone. It's designed to sit on 
top of your monitor, but this assumes the monitor has a flat area 
several inches wide along the top. Apple's Audio Vision moni¬ 
tor has a steeply sloping top, so l had to put the PCS-V2 on the 
Quadra 84QAV’s housing instead. 1 looked at a preproduction 
version that is actually an inch deeper than ihe final version 
will be* 

VideoL.abs’ Flexcam looks like a Martian tripod from H. G. 
Wells’s War of the Worlds : A wide base sprouts a long, limber neck that ends in an 
eyeball contraption. This section contains a focusable video camera and two micro¬ 
phones for stereo sound recording. The PCS-V2’s captured images looked better 
than die Flexcam’s, but the Flexcam has the advantage that you can aim it at practi¬ 
cally anything, including papers on a desktop fa form of scanning), and you can ad¬ 
just the focus. 

Using Apple’s bundled Video Monitor application, I could observe the view be¬ 
hind me through my office door with cither camera while 1 was working* You can 
observe the view in windows ranging from 160 by 120 pixels, to 320 by 240 pixels, 
to full screen (640 by 480 pixels), but the image looks grainy on the largest screen. 
The live video image is 16 hi is deep* 

Apple manages this feat by splitting VRAM (video RAM) into two frame buffers 
when live video is in use* The computer-gene rated screen goes into one buffer, and 
the live video into another. The video circuitry then melds Lhe two buffers together 
at the D/A display hardware. To capture the Mac Desktop and live video simultane¬ 
ously. you need an application, such as the Video Monitor or VideoFusion’s Fu¬ 
sion Recorder, that understands where the live video resides in the system. 


The Express Modem software provided 
with the POTS GeoPort adapter imple¬ 
ments a 9600-bps V.32 modem. (1 found 
lhis odd. The DSP should have the horse¬ 
power lo provide 14*4-Kbps modem ca¬ 
pabilities—a speed folks using AppleTalk 
Remote Access need for high-speed con¬ 
nections from the Held.) I was able to con¬ 
nect reliably to AppleLink, America On¬ 
line, and BIX using the GeoPort. The 
software bundled with the adapter also in¬ 
cludes Apple’s Fax Sender software, which 
lets you “print” a document from within 
any Mac application to a fax. With it, I 
was able to rapidly dispatch editorial cal 
endars and author proofs at 9600 bps di¬ 
rectly from my Mac, rather than queuing 
up with paper copies at the fax machine. 

But the DSP has only so much process¬ 
ing power. I couldn’t, lor example, fax or 
connect by modem with PlainTalk active. 
Fortunately, you get alerts that indicate 
the problem, and you can switch PlainTalk 
off during faxing or a communications ses¬ 
sion. (There’s a market here for an Fkey 


that would toggle these services with a 
keystroke.) This is a nonissue if you’re us¬ 
ing an external or networked modem* 

The functions provided by the DSP help 
launch a preemptive strike against Mi¬ 
crosoft's proposed API for connecting 
computers to office equipment Apple’s 
answer is that the computer becomes your 
office equipment. Based on the results Fve 
seen so far with faxing, calling, and com¬ 
municating, Apple’s got the better idea* 
Besides the usual gaggle of ports (seri¬ 
al, ADB [Apple Desktop Bus], Ethernet, 
video, and sound I/O), the Quadra 840AV 
also has four video I/O 
ports: in and out ports for 
both composite video and S- 
video. With the right soft¬ 
ware, video capture to a 
QuickTime movie is practi¬ 
cally plug-and-play. I con¬ 
nected a portable VCR's 
output to the Mac’s com¬ 
posite video input, fired up a 
video-capture application 


from VideoFusion (a demo version of the 
program comes bundled with the Mac), 
watched the incoming live video in a 
screen window, and clicked on the pro¬ 
gram’s record button. The FusionRecordcr 
program captures digital video to memory 
or hard disk and applies compression to 
the captured data once you stop record¬ 
ing. If you need editing features, Video- 
Fusion offers an upgrade to the full-blown 
QuickFlix application for $89* 

To test video output I connected a com¬ 
posite monitor to the output jack. The 
Monitors Control Panel offers the option of 
NTSC or PAL video output, and you can 
also redirect the Desktop to the output port. 
This way, you can use a VCR to record a 
demo tape, or set up a large-screen moni¬ 
tor to display work to a classroom or lec¬ 
ture half I found the output on the monitor 
decent and nearly flicker-free, thanks part¬ 
ly to convolution algorithms that minimize 
the eff ects of video interlace. 

New and Improved 

The Mac Quadra 840AV represents Ap¬ 
ple’s fastest Mac to date. Although the 
new SCSI driver hurts hard drive perfor¬ 
mance slightly, it will also support fu¬ 
ture— and faster—SCSI PDS (Processor 
Direct Slot) hoards and buses. In spite of 
major hardware changes, software com¬ 
patibility is excellent. But then, the cur¬ 
rent Mac OS doesn't fully exploit all the 
new hardware (e.g., the SCSI DMA), ei¬ 
ther. Nevertheless, the Quadra 840AV 
represents a stable platform on which ven¬ 
dors can carefully start using the new fea¬ 
tures. 1 also expect to see some of this stuff 
in PowerPC Macs, so the AV Macs help 
show developers the way to working with 
the future RISC-based Maes. 

The PlainTalk and video technologies 
are bolh well conceived and well imple¬ 
mented. Neither is by any means perfect, 
but the Quadra 840AV shows a good first 
effort. More important, they are enabling 
technologies: Along with the programma¬ 
ble DSP* they will allow developers to 
push the Mac in new directions, redefining 
what a Macintosh is and what it can do. 

It will be interesting to see 
what appears in the next few 
months. ■ 


Tom Thompson is a BYTE senior 
technical editor at large with a 
B.S.EE. from Memphis State Uni¬ 
versity , He is an Associate Apple 
Developer. Contact him on Ap¬ 
pleLink as T. THOMPSON* or on 
the Internet or BIX at tomihomp- 
stm@bix.Lom. 


About the Produc 


Mac Quadra 840A V 

(with 230 M8 hard drive 
and 8 MS of RAM).........$4069 

Apple Computer f Inc, 

20525 Marian i Ave. 
Cupertino, CA 95014 
(408) 996-1010 
Circle 1076 on Inquiry Card. 
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y one magazine has been taking readers 
to the front lines of the microcomputing 
revolution since its inception almost two 
decades ago— BYTE! 

Now you can relive the most glorious 
moments with this unrivaled chronicle of 
the evolution of this empowering technology. 

Here—and only here—you’ll find the 
groundbreaking articles and features that 
BYTE alone had the vision to publish, 
including: 

• Kemighan and Ritchie on C 

• Stroustrop on C ++ 

• Seminal pieces by Wozniak 

• Articles covering the most important 
operating systems developments 

• BYTE Awards from 1989-1992 

• First-announcement product advertisements 

You won’t want to miss this invaluable new “best of” collection. Of course, all the bits of 
microcomputing’s most significant magazine count—but, from time to time, some bits of 
BYTE change the world. Get them all with The Best of Byte. 


I Sill I ■ 


The 
Best of 

Two Decades 
on the 

Leading Edge 

JAY RANADE / ALAN NASH Editors 


$24.95 (Paperback) 



Available at your local bookstore 
or call toll-free 1-800-822-8158 
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HANDS-ON TESTING 



We test high-resolution monitors with displays ranging from 15 to 
21 inches to find the highest image quality and the best values 

ANDREW J. FRONING 

T he monitor is arguably the most important component in determining how effectively you work, 
especially if you use a graphical environment that relies on clear displays of text, images, a mul¬ 
titude of data points, or many open windows. Fortunately, today you have more choices than 
ever for high-resolution monitors, whether you run general business applications or make pre¬ 
sentations to packed conference rooms. 

To pick the best of today’s offerings, we tested 70 color monitors ranging from 15 to 21 inch¬ 
es, with resolutions and refresh rates sharp enough for today’s more demanding graphical applications for PCs 
and Macs, To search for the best image quality, we ran more than 40 tests on each monitor to measure over¬ 
all quality, sharpness, and distortion. We ranked the monitors for how easy they were to set up, adjust settings 
for, and use. Finally, we determined how much power each monitor consumed. 

Our test sample consisted of 28 15-inch, two 16-inch, 31 17-inch, one 20-inch, and eight 21 -inch color mon¬ 
itors, The average cost of a 15-inch monitor was $610, or half the average price of a 17-inch monitor. Prices 
more than doubled again for 21 -inch monitors, which averaged $2736. The least expensive monitor we test¬ 
ed was the Megatron Megalmage LI5MG, a 15-inch display that lists for just $279 (but received the lowest 

overall score in our quality 
tests). By contrast, 21-inch 
monitors from Mitsubishi 
and Nanao, at $2999, carry 
the highest price we saw (the 
Nanao F76QiW was a run¬ 
ner-up for Best Overall in 
its category; the Mitsubishi 
Diamond Pro 21 FS was not 
ranked). 

To be considered fortest¬ 
ing, monitors had to have a 
display resolution of at least 
1024 by 768 pixels. Fifty- 
nine monitors supported 
horizontal resolutions high- 


How to use this guide 


We selected the best color monitors based on 
quality rankings and evaluations of ease of 
use. features, and power consumption. Higher 
numbers mean better performance. Two 


points or more in the quality index represent 
obvious differences, a 1-point difference is 
subtle to the unaided eye* and a V^pofnt 
difference Is difficult to discern visually. 


A weighted score 
for image Quality, 
sharpness, 
convergence, 
contrast, 
distortion, and 
legibility. 


Sc Eirtrc CC-615GL 



mi tm.i Hum mw wmiwt* nr.«u nuiwnmu m 


urn i«n 


Power scores 
indicate relative 
power 

consumption; 
higher numbers 
represent lower 
power 

consumption 
under Windows. 
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What to Look for in a Monitor 


BEST 


PICTURE TUBE 



SCREEN SURFACE 
A nongfare coating reduces 
the visual distractions on the 
monitor caused by light 
sources such as windows and 
overhead lighting. An 
antistatic surface reduces 
the accumulation of dust on 
the screen hut shows 
fingerprints readily. 


EMISSION SHIELDS 
These shields provide additional 
protection against VDT 
emissions. Look for products 
offering Sweden's MPR II level 
of protection. 


CONNECTORS 

For PCs T monitors include 15-pin 
mini-D-suli connectors. If you run a 
Mae, your monitor should come with 
a 15-pin D-sub connector. For 
specialized video adapters or for 
bridging monitors, make sure BNC 
connectors are available. 


Most monitors use three electron guns to produce color 
images. In its Trinitron displays T Sony uses a single electron 
gun shooting three beams. We didn't find that one electron- 
beam implementation always produced better quality than 
another. 


POWER CONSERVATION 


Power management circuitry 
reduces energy consumption when 
the computer system is idle. Look 
the Energy Star logo. 


CONTROLS 

Lank for controls mounted on 
the front bezel of the monitor 
with easily identifiable 


u. 


a ofl 6 1 oa a 0 "V 




PEDESTAL 

Be sure a monitor can pan 
and tilt smoothly and offers 
a good range of movement 
to make It easier to adjust 
the display position for 
comfortable viewing. 


er than our minimum requirement: 47 dis¬ 
played 1280 pixels, one displayed \ 152 
pixels, and 11 offered 1600 pixels. We 
required our test monitors to support the 
VESA (Video Electronics Standards As¬ 
sociation) recommended minimum re¬ 
fresh rate of 70 Hz for 1024- by 768-pix- 
el resolution. 


We saw only five picture-tube manu¬ 
facturers represented (Hitachi, Matsushi¬ 
ta, Mitsubishi, Toshiba, and Sony), Qual¬ 
ity varied according to differences in the 
individual tubes and the electronics (e,g., 
the microprocessors that handle the in¬ 
coming video signals) that each monitor 
vendor integrated with the tube. 



GENERAL BUSINESS 

Sceptre CC-615GL 


The 15-inch CC-615GL 
distinguished itself with 
top-flight screen quality, 
be low-average cost, and 
the best scores for its 
monitor class in both the 
power conservation and 
distortion tests. The 
monitor displays excellent 
corner sharpness, with 
only a small amount of 
moire. Built-in memory 
holds nine preset resolu¬ 
tion modes and 22 user- 
definable settings. The 
unit offers a combination 
of easy-to-use analog and 
digital controls, including 
pincushion con trot and a 
degauss switch. PAGE 204 


SPREADSHEETS 
AND GRAPHICS 
Nanao F560iW 

Although it ranks close to 
Nanao's T560i in overall 
performance, the 17-Inch 
F560IW earned a higher 
quality rating and costs 
$500 less. Along with 
excellent image quality, It 
complies with both the 
MPR II emissions standard 
and the Energy Star power 
conservation standard, 
PAGE 214 


COMPLEX GRAPHICS 
AND PRESENTATIONS 

NEC GFGp 

Though not without flaws, 
the 6fGp scored where it 
counts: in image quality. 
This 21-inch monitor 
received the best score of 
any monitor In our sample 
on our image-quality tests, 
and it achieved the 
highest combined quality 
score. The GFGp provides 
high contrast levels and 
extremely low misconver- 
gence. Offering high video 
bandwidth and vertical 
refresh rates, the GFGp 
provides 1280- by 1024 
pixel resolution at up to 
74 Hz noninterlaced. Color 
controls and power-saving 
modes are standard. 

PAGE 22Q 


ILLUSTRATION: BRUCE SANDERS £>1894 
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LAB REPORT: COLOR MONITOR 



F or general-business PC and Mac ap¬ 
plications that don't require the high¬ 
est resolutions or largest display areas, 
15-inch monitors offer a good balance 
of size and price. On average, 15-inch mon¬ 
itors sell for half the cosl of 17-inch monitors 
and offer approximately 92 square inches of 
viewing area—about 38 square inches less 
than a 17-inch display. However, if a 15-inch 
monitor and a 17-inch monitor operate at the 
same resolution, you won’t see any net dif¬ 
ference in “image real estate,” That's because 
larger screens produce larger images, not 
more image space. So, for example, the two 
monitors will display the same number of 
rows and columns in a spreadsheet, but the 
spreadsheet cells on the 17-inch monitor will 
be bigger. 

Running a monitor at high resolutions in¬ 
creases space for displaying large spread¬ 
sheets and other documents (see "Is Bigger 
Better?” on page 218), However, there are 
trade-offs. Using a 15-inch monitor at 1024- 
by 768-pixel resolution results in substan¬ 
tially smaller characters than using the same 
monitor at 800 by 600 pixels. Unless the 
monitor is exceptionally sharp, we don't rec¬ 
ommend J 5-inch monitors for resolutions ex¬ 
ceeding 800 by 600 pixels. (Nevertheless, in 
making our Best Overall, High Quality, and 
Low Cost selections, we conducted our image 
quality and sharpness tests in the 1024- by 
768-pixel resolution to provide the toughest 
tests of these monitors’ display capabilities.) 

The Sceptre CC-615GL stood out as the 
winner in the Best Overall and High Quality 

categories. It 
scored above 
average on all 
but one of the 
quality tests, 
the contrast ra¬ 
tio test. 

The Sceptre 
CC-615GL of¬ 
fers a straight¬ 
forward com¬ 
bination of dig¬ 
ital and analog 
controls. Individual push buttons for verti¬ 
cal and horizontal size and position control 
the placement of the image. Pressing any 
three of these buttons simultaneously enables 
pincushion adjustments. 

Zenith Data Systems' ZCM-1540-UT 


Rankings for This Application Considered: 


IMAGE QUALITY 45% 

FEATURES 20% 

EASE OF USE 20% 

POWER USAGE 15% 


ENERGY STARS BURN DIMMER 

The EPA (Environmental Protection Agency! awards an Energy Star label to 
monitors that use 30 W or less of power in their standby mode, and many of the 
monitors we tested carry the EPA’s blessing (see the Roll Call on page 224). So 
far, no technology can dramatically reduce the current draw of monitors white 
they are fully active. But a power-down mode can drop current draw from ap¬ 
proximately 100 W to less than 30 W* The EPA estimates that people use their 
monitors only 20 percent of the time the displays are on, so power-down sav¬ 
ings could be considerable. 

The EPA’s guidelines cover only power-level targets, not the ways manufac¬ 
turers can reach these levels, so manufacturers have created a number of dif¬ 
ferent power management “standards.” One of the first monitors with power 
conservation features came from Nanao. The F series of products feature a mi¬ 
croprocessor-controlled system that watches Windows activity. If the monitor 
senses a blanked Windows screen, the control system initiates a partial shut¬ 
down of the high-voltage systems in the monitor, keeping only the CRT and 
microprocessor warm. When you press a key or move the mouse, the monitor 
turns on again. H no activity occurs within a user-definable period, the monitor 
enters a second level of power reduction, called the suspend state, which low¬ 
ers power consumption to around 4 W. Standby mode refers to the intermedi¬ 
ate shut-down level. 

There are trade-offs between these states. While the suspend state uses 
very little power, the monitor requires 8 to 10 seconds to power back up. The 
standby state uses about 30 W, but the monitor returns to a full image in just 
a couple of seconds. 

But implementations that require the monitor to constantly check on the 
CPU make it tricky to match monitors and computers. VESA has proposed 
DP MS [01 splay Power Management Signaling}, a set of power management 
standards for communication between computers and monitors. DPMS gov¬ 
erns the signals used to initiate power reduction in monitors. It relies on Intel 
and Microsoft’s APM (Advanced Power Management) specification to define the 
names, broad definitions, and recovery times of reduced power levels. The 
chart below detaifs the APM conventions, along with typical values for the 
monitors we tested. 


APM STATE 

ON 

STANDBY 

SUSPEND 

OFF 

Power savings 

None 

Minimal 1 (to under 40 W) 

Substantial (to under 4 W) 

Maximum 

Recovery time 

Not 

Short recovery 

Longer recovery 

System- 


applicable 

(2 lo 4 seconds) 

(8 to 12 seconds) 

dependent 


DPMS uses the presence or absence of sync and video signals to control 
power levels. Using these rules as the common starting point, manufacturers of 
computers and monitors can use whatever technology is available to regulate 
the power consumption. 

If you are considering purchasing a new monitor, an energy-saving display can 
offer real operational cost savings. Make sure that the monitor will function with 
your “green” PC or with an external software package such as Windows screen 
blankers. Our tests also showed that simply using the standard Windows util¬ 
ity to blank the screen (totally blank—no flying appliances) reduces power 
consumption by an average of 23 percent, even for monitors not equipped 
with power management systems. 
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finished as a runner-up to the 
Sceptre in both the Best Over¬ 
all and High Quality scorings. 
It boasted the third-lowest pow¬ 
er consumption in its category 
at just 66 W (the average was 
81 W). On both the screen con¬ 
trast ratio and mi scon verge nee 
tests, however, this monitor 
scored in the lower half of all 
15-inch monitors. Contrast ra¬ 
tio is useful in determining 
which monitors can work well 
in high ambient-light environ¬ 
ments. The misconvergence 
lest may indicate a problem in 
correctly aligning the electron 
beams. High levels of miscon¬ 
vergence may result in discol¬ 
ored characters or lines. 

Mitsubishi's Diamond Scan 
I5FS also rates runner-up sta¬ 
tus for both Best Overall and 
High Quality. This monitor 
uses multiple-function digital 
controls. You select a function 
using a pair of up/down push 
buttons; an LED indicates the 
function selected. 

Controls for vertical and hor¬ 
izontal size and position also 
serve as pincushion adjustment 
controls. Separate sets of up/ 
down push buttons set bright¬ 
ness and contrast. A status in¬ 
dicator lights when limits on 
these controls are reached. 

Other products deserving at¬ 
tention come from KFC and 
CTX. The KFC CA1507 offers 
controls that let you adjust im¬ 
age size and position, correct 
image tilt and pinctishioning, 
recall factory mode settings, 
and set the power-down delay 
interval. 

However, the KFC C A1507 
suffers from noticeable moire 
patterns when displaying full- 
color screens. It also shows lo¬ 
cal regulation effects—a shift¬ 
ing of the border outward when 
displaying bright blocks of 
graphics, like the status lines 
under Windows, On the other 
hand, its image-quality score 
was well above average. 

We rated the CTX 1560LR 
excellent in image quality and 
scored it well above average in 
virtually all the quality tests. 
However* its high power con¬ 
sumption, tested at 96 W. low¬ 
ers its overall score. Compare 
its rating to the Sceptre CC- 
615GL/S 63.6 W. 


BYTE BEST 


GENERAL BUSINESS 


For the best balance of quality and features... 


BEST OVERALL 


Sceptre CC-615GL 


The CC-615GL combines excellent quality with a broad range of 
features and a good ease-of-use score to win the Best Overall title. 
Our legibility test using Word for Windows showed that the 15-Inch 
CCH615GL matched all the 17-inch and half of the 21-inch monitors 
In this quality test. The CC-615GL is also a power miser: It uses only 
63.6 W to display a full screen under Windows. The average for this category was 
81 W. A power management system to reduce power during CPU Idle time is 
standard. The monitor Is MPR II compliant and offers simple-to-use screen controls. 



BEST Sceptre 0C-615GL 
RUNNER-UP Zenith Data Systems ZCNM540-UT 
mmW KFC CA1507 
RUNNER-UP ADI Micro Scan 4GP 
RUNNER-UP Mitsubishi Diamond Scan 15FS 


$555 

8.39 

9.36 

AAA 

10.00 

$599 

8.26 

8.90 

AAA 

9.64 

$495 

8.05 

8.33 

AAA 

9,30 

$539 

8.02 

8.71 

AAA 

7.16 

$645 

7.87 

8.79 

AAAA 8.98 


MAX. HORIZONTAL MAC 
RESOLUTION (PIXELS) SUPPORT? 

1024 
0,28 1024 

0,28 1280 

0.28 1280 

0.28 1024 ✓ 


OVERALL QUflllTV EASE OF POWER-DRAW DOT/GRILL 
SCORE INDEX' USE INDEX 4 PITCH (MM) 

0.28 


Need the clearest display? 


HIGH QUALITY 


Sceptre CC-615GL 



The flat screen on this 15-rnch monitor garnered consistently high scores in our image- 
quality tests. The CC-615GL had the best score in its class In the legibility test. It exhib¬ 
ited an extremely low amount of misconvergence: 0.054 mm versus the class average 
of 0.107 mm. This contributed to its excellent results in the sharpness tests. Only its 
contrast ratio score of 5.4 was below the class average (5.7). The lackluster perfor¬ 
mance in the contrast ratio test may concern those working where there is a high level 
of ambient fight. 



PRICE 

OVERALL 

QUALITY 

EASE OF 

POWER-DRAW 

DOT/GRILL 

MAX. HORIZONTAL 

MAC 



SCORE 

INDEX 

use 

INDEX 

PITCH (MM) 

RESOLUTION (PIXELS) SUPPORT? 

BEST Sceptre CC-G15GL 

$555 

8.39 

9.36 

AAA 

10.00 

0.28 

1024 


RUNNER-UP CTX15G0LR 

$639 

7.54 

8,94 

AAA 

6.63 

0.28 

1024 

✓ 

RUNNER UP Zenith Data Systems ZCM-1540-UT 

$599 

8,26 

8,90 

AAA 

9,64 

0.28 

1024 


RUNNER UP Mitsubishi Diamond Scan 15FS 

$645 

7,87 

6.79 

AAAA 8.98 

0.28 

1024 

✓ 

RUNNER UP NEC 4FGe 

$755 

7,16 

8.73 

A 

7.91 

0.28 

1024 

✓ 


Are you cost-conscious? 


LOW COST 


KFC CA1S07 



KFC packs quite a lot into this $495 product. The 15-inch CA1507 offers resolutions as 
high as 1280 by 1024 pixels at 60 Hz noninterlaced. The trade-off for low cost is only 
average quality scores. The monitor provides a full set of Image-adjustment controls, 
including pincushion, image rotation, and power management. It uses the VESA DPMS 
power management control signals to meet Energy Star requirements. 



PRICE 

OVERALL 

QUALITY 

EASE OF 

POWER-DRAW 

DOT/GRIU 

MAX. HORIZONTAL 

MAC 



SCORE 

INDEX 

USE 

INDEX 4 

PITCH (MM) 

RESOLUTION (PIXELS) SUPPORT? 

BEST KFC CA1507 

$495 

8.05 

8.33 

AAA 

9.30 

0.28 

1280 


RUNNER-UP Compac Mitac M1564P0 

$459 

7.36 

8.45 

AA 

8.55 

0.28 

1280 


RUNNER-UP Fora Addonics C152L8 

$479 

6.98 

8.47 

A 

7,16 

0.28 

1024 

✓ 

RUNNER-UP MGC150SD 

$499 

7.46 

8.19 

AA 

7.79 

0.28 

1280 

Option 

RUNNER-UP Zenith Data Systems ZCM-154(TUT 

$599 

8,26 

8,90 

AAA 

9,64 

0,28 

1024 



KEY 

Ease of Use: Poor A Fair AA Good AAA Excellent AAAA 

* Higher numbers are better: 10.0 = best score. 
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Vertically Flat. 


Look at the screen on a Sony Trinitron* 
monitor. See how little glare there is? How 
sharp the details are? That's because the screen 
is flat from top to bottom. Screens on ordinary 
monitors aren’t, not even the "flat/square" ones. 
And the difference shows, 

Sony Trinitron monitors also have a 
Super Fine PitchfAperture Grille for crisp text 
and bright images. Multiscan*technology 
for compatibility with most major graphics 
standards. And they're available in 14" 171' or 
20" sizes. 

So never settle for anything less than a 
Trinitron mon itor from Sony The ones with flat 
screens from top to bottom. For better images 
from edge to edge. 


Call 1-800-352-7669 (ext. 103) anytime for 
more information by mail or fax. 



P 1993 Sony Electronics Inc, Reproduction in whole or port wilbout written per¬ 
mission is prohibited. All rights reserved. Sony, Multi scon, Super Fine Pitch end 
Trinitron am trademarks ofSony. 
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HowWe Tested 



Tee-tiniE team {clockwise Irani left): Andrew J. Franing, Siva Kumar, Chanrtrika KrishiiaiinLrthy, 
and Alan Jodi. 


W e tested monitors with a com- 
bination of hardware and 
software tools that were de¬ 
signed to examine every as¬ 
pect of screen quality, power consump¬ 
tion, and ease of use. To do this, we 
conducted more Lhan 40 separate visual 
inspections on each monitor. AH tests 
were performed at a standard resolution 
of 1024 by 768 pixels using a VESA- 
compliant vertical refresh rate of 70 Hz. 
VESA considers this to be the lowest 
recommended vertical refresh rate at this 
resolution to avoid screen flicker. We 
used #9GXE video adapters by Num¬ 
ber Nine in Compaq Desk pm 66M com¬ 
puters for our test bed. 

The eye is superb at seeing differ¬ 
ences in video quality, but the brain is 
poor at remembering them, so we used a 
video splitter to send test-screen images 
to three sample monitors as well as to 
the monitor under test. The three con¬ 
trol monitors represented the low, mid¬ 
dle, and high range of quality in our test 
sample. 

The video splitter took the video sig¬ 
nal from the computer, amplified the 
signal, and split it into four channels. 
The test monitor received one channel, 
and the control monitors received the 
remaining three channels. Because all 
four monitors showed the same image 
simultaneously, we could easily com¬ 
pare the test monitor’s image quality to 
thaL of the best and worst monitors we 
evaluated. 

IMAGE QUALITY 

Our overall display quality score was 
based on a number of screen tests. To 
gauge image quality, we used 26 differ¬ 
ent screen images in Sonera Technolo¬ 
gies 1 Display Mate Professional to help 
us examine quality characteristics rang¬ 
ing from blooming (in which brighter 
images become larger and more unfo¬ 
cused than darker images) to local reg¬ 
ulation (i.e., distortion caused by high- 
intensity images, frequently seen under 
Windows at the status bar). Each moni¬ 
tor was given a score of from 1 to 10 
based on how it displayed each of the 
26 screen images. We summed these re¬ 
sults and gave each monitor a final score 
based on that total. 

To measure image sharpness across 
the entire display area, we wrote a cus¬ 


tom utility using Microsoft 
Visual Basic. This program 
produces images of boxes 
and lines at the selected Win¬ 
dows resolution of 1024 by 
768 pixels. The box test pro¬ 
duces I- and 2-pixel-thick 
red, blue, and green boxes at 
the outside edges of the 
screen. We examined each 
monitor’s ability to display 
these boxes with a black line 
between the boxes. 

A second series of images 
measures the ability of each 
monitor to display fine ver¬ 
tical and horizontal lines. 

Again, we tested with red and green 
lines separated by a black line. We rat¬ 
ed each monitor using a set of precise 
scoring guides that instructed the tester 
to assign point values based on the 
screen image. We averaged the scores 
for the 28 measurement points that made 
up this test. 

Display Mate Professional also pro¬ 
vided a systematic approach to measur¬ 
ing geometric distortion. Distortion 


manifests itself as oddly shaped screen 
images. The image may appear as a 
trapezoid or a barrel shape, with the tops 
or sides of the display area not parallel 
or at right angles. We measured the 
length of a series of lines displayed on 
the monitor, and the program calculated 
the percentage of distortion. Prior to 
testing, we used the monitor’s controls 
(if any) to visually correct any existing 
distortion. continued 


TWO IMPORTANT QUALITY GAUGES 

Convergence is the monitor’s ability to precisely illuminate specific phosphor 
dots. To create a white dot, the electron beams must accurately 
converge on a single color triad. Misconvergence displays 
itself as white areas or lines that have a tinge of red, bluer 
or green. We measured misconvergence with an opti¬ 
cal gauge manufactured by Klein Optical (Portland, 

OR). Using red, blue, and green prisms, the instrument 
reconverted a white line displayed on the test monitor. 

We calculated the amount of misconvergence from the 
amount of correction required. Lower amounts of mis¬ 
convergence received higher scores. Klein canYef|enceg»|e 

We measured contrast ratio-»in other words, the amount of contrast be¬ 
tween the light and dark areas on the display—because this is one of the keys 
to visual clarity. Contrast differs from brightness as it represents the dif¬ 
ference in the luminance levels among objects. While brightness is important 
for discerning a black cat on the floor of a darkened room, contrast is nec¬ 
essary to find a polar hear in a snowstorm. We used a Tektronix J1S23 Nar¬ 
row Angle Luminance probe to measure the luminance levels between a 
bright white square in the center of the image and the uniltuminated border 
surrounding the square. A higher ratio provides greater contrast, which 
makes the monitor more usable in conditions of high ambient light. 
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SMILE GERMANY HOLLAND 

TEL: 49-2154-9280-0 TEL: 31-10-4460316 
FAX: 49-2154-1032 FAX: 31-10-4625271 


TEXAS, USA (OEM) 

TEL: 512-8356776 
FAX: 512-8356779 
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Why KFC? 

Our complete line (9", 14", 15", 17", 
20” & 21” monitors), allows you to do 
one-stop sourcing, efficiently 
and economically. 


Sea us at: 

CeBIT'94 us 

HANNOVER Stand No: E26(l| 
16. - 23.03.1994 


''This monitor is energy 
star compliant when 
used with a computer 
or software equipped 
with DPMS 1 
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New 


& 21" Cotor Monitors: 

External Adjustment 


4) Pincushion 

5) Trapezoid 
6} Degaussing 


1) Power Saving 

2) Full Screen 
3} Rotation (Tilt) 




r SMILE 


A Professional Monitor Company 






















EPORT: COLOR MONITORS 


HowWe Tested (continued) 


< 

j 


The tests just described look at spe¬ 
cific quality characteristics. Our legi¬ 
bility test, however, provided a real- 
world measurement of monitor quality. 
Using Microsoft Word for Windows, 
we constructed a document featuring 
six standard typefaces at point sizes from 
4 to 14 points. We then determined at 
what point size the text samples were 
both readable and legible. We judged 
text to be readable if it could be dis¬ 
cerned without strain from a standard 
reading distance of 24 inches. We con¬ 
sidered text to be legible if it could be 
discerned from any distance less than 
24 inches without the use of aids such as 
magnifiers. 

For consistent results, only one tester 
conducted this lest. In all our subjective 
tests, each tester conducted one com¬ 
plete set of tests on all the monitors. 
This system worked to eliminate scoring 
variances. 

In our charts, higher numbers indi¬ 
cate better quality. The highest overall 
quality score we awarded was 9.64, for 
the NEC 6FGp, a 21-inch display. The 
lowest score was 7.54 for Megatron 
Computer Systems' Megalmage LI5- 
MG, a 15-inch monitor We found that 
the difference between a score of 9.5 
and 7.5 is apparent to most monitor 
users, A 1-point difference is harder to 
discern visually unless you're looking 
for specific problem areas. Seeing dis¬ 
tinctions in monitors whose scores dif¬ 
fered by less than 0,5 point requires a 
sharp eye and some idea of what to look 
for, unless you’re aided by software or 
hardware that gauges quality. 

We did not evaluate color correctness 
because of the difficulty in accurately 
measuring this and because people who 
need exact color reproduction must cal¬ 
ibrate monitor color values to other hard¬ 
ware devices, such as printers and scan¬ 
ners. If you need accurate color, we 
advise you to choose a monitor that al¬ 
lows for color adjustments and to per¬ 
form your own color tests before making 
a purchase (see ‘‘Color-Matching Mon¬ 
itors" on page 220 and “Do-It-Yourself 
Monitor Testing" on page 222). 

To arrive at our overall quality score, 
we weighted the image-quality and im¬ 
age-sharpness tests equally; together 
they accounted for 40 percent of the to¬ 
tal quality score. Convergence scores 
represented 20 percent of the total, fol¬ 
lowed by legibility at 30 percent and 
contrast ratio at 10 percent. 



Power imiltimeler 


ROWER 

CONSUMPTION 

We tested power consumption by mea¬ 
suring each monitor’s current draw. Us¬ 
ing a digital multimeter connected to 
the monitor’s power system, we took 
readings when the monitor displayed a 
full Windows screen and when the 
screen was blanked. For monitors with 
power management features, we mea¬ 
sured power consumption in the active, 
standby, and suspend modes. Only the 
full-screen Windows figures arc pub¬ 
lished and scored. 

The Roll Call lists wattage consump¬ 
tion for all the monitors. The summary 
charts in each of the display-size rank¬ 
ings list power scores based on a 10- 
point index. Higher numbers indicate 
that a monitor used less power than an¬ 
other product in that size class. 

EASE OF USE 

To evaluate how easy it was to set up 
and use each monitor, we considered 
the various adjustment controls, cabling, 
and tilt/swive! bases, as well as the doc¬ 
umentation that came with the monitor. 
We ranked monitors on the placement, 
range, and ease of adjustment for im¬ 
age controls. Controls typically include 
adjustments lor brightness, contrast, hor¬ 
izontal and vertical size and position, 
pincushion (distortion), and degaussing. 
Some products include controls for col¬ 
or matching, phase adjustment, and re¬ 
setting or saving settings, A greater 
range of controls combined with front- 
panel locations earned a higher score. 

For making adjustments, most of the 
products featured digital controls using 
push buttons instead of analog thumb 
wheels. We judged that digital controls 
offer a wider range of adjustments than 
analog controls. But sometimes the sheer 


number of controls and their poor de¬ 
sign and layout made digital controls 
more difficult to use. 

We also rated monitors for the range 
of tilt and swivel of their bases (all man¬ 
ufacturers included such bases with their 
products). In addition, we considered 
the ease of panning or tilting the monitor. 

Products also received higher scores 
if their video cables were longer than 
average. We reviewed documentation 
for clarity and completeness. Finally, 
products received higher scores if they 
offered a wider range of technical-sup¬ 
port options, such as toll-free phone ser¬ 
vice and on-line services. 

FEATURES 

We evaluated monitors for features 
such as the number of factory-preset and 
user-definable resol ution modes, video 
connectors, maximum usable screen 
area, weight, maximum resolution, and 
compliance with MPR II standards for 
emissions and EPA’s Energy Star stan¬ 
dards for power consumption. 

Best Overall winners in each size cat¬ 
egory had the highest scores based on 
the weighted average of scores in the 
quality, image-sharpness, usability, fea¬ 
tures, power consumption, and distor¬ 
tion tests. Quality scores accounted for 
45 percent of ihe total score, while fea¬ 
tures represented 20 percent, followed 
by case of use (20 percent) and power 
usage (15 percent). We used the scores 
for quality, sharpness, miseonvergence, 
and distortion to select High Quality 
winners. Low Cost winners were those 
monitors priced below the average for 
the size class and having the highest ra¬ 
tio between overall scores and price. 


C o ut r i butors 

Andrew J, Firming, Editor/ PC Digesi, an NSTL 
publication, spent the lust three years testing 
monitors, systems, and computer peripherals, 

Alan Joch, Senior Editor/BYTE, coordinates the 
combined testing between the BYTE Lab und NSTL 

Chandrika Kristi namurthy, Technical Analyst/ 
NSTL evaluates computer peripherals and systems. 

Siva Kumar, Technical Analyst/NSTL specializes 
in hardware and network operating-system testing. 

Andre Whittle, Consultant/NSTL has evaluated 
computer hardware for the Canadian government. 

The Lib Report is an ongoing cotfnharatfye project 
hi.’t wren BYTE Magazine and National Software Testing 
LlbtJtoUn-iexJ{NSTla. BYTEMflgaiine and NSTL tire both 
ofwrating units of McGraw-Hill hie. 
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New and Improved 

* MPR II 
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MODES MARCH 1993 

•NEW PRICE! MXT5F 
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* MPH II 
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PC 
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Introducing the new and improved MX series. Once again, MAG InnoVisidn pushes the 
STATE-OF-THE-ART IN HIBH-PERFQRMANCE 1 5-INCH AND 1 7-lNGH COLOR MONITORS. ■ LOW ELEC¬ 
TRO-MAGNETIC AND STATIC EMISSIONS THAT MEET THE SWEDISH M PR I I GUIDELINES ARE NOW 
STANDARD. ■ WeVe INCREASED THE PROGRAMMABLE TIMINGS TO 1 6 PRESET AND S USER TO SUP¬ 
PORT NEW HIGH-REFRESH VIDEO MODES- ■ We've ADDED PINCUSHION AND TILT* CONTROLS FOR 
DISTORTION-FREE DISPLAYS. BEST OF ALL, WEVE MADE THEM MORE AFFORDABLE. M ASK YOUR 
DEALER FOR A DEMONSTRATION OF THE NEW MX15F AND MXI 7 F MONITORS. OR GALL US FOR 
MORE INFORMATION AT BDQ-S27-399B, 714-751-2DDB (IN CaJ, FAX: 7 14-75 1-5522. 

© 4 />pi, MAG him Vtsian, /nr All rights reserved, MA G MAG InnoVisidn, Inc. 

Inna Vision and its fa\ro arr trademarks of MAG Inno fem. ^ _ 

, s ; 2 BD 1 South Yale Street 

AU other brand and product names are trademarks or regis¬ 
tered trddtmtrh of their mptctiw *MX 17 F only, SANTA ANA, CA 92704 
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LAB REPORT: COLOR MONITORS 



A lthough the monitor is the most 
visible pan of your display sys¬ 
tem, if s only one third of the 
imaging puzzle. The primary 
piece is the video graphics adapter, 
which takes the data from the CPU and 
processes it into the signals that feed the 
image to the monitor. 


ized drivers for Windows 3.1. If you use 
OS/2 or applications that aren't Win¬ 
dows-based, such as CAD/CAM pro¬ 
grams, make sure that proper drivers ex¬ 
ist before making a purchase. If you 
have had your adapter for a while, it 
may pay for you to contact the manu¬ 


facturer for a driver update. Updated 
drivers are often available from a ven¬ 
dor's BBS. The time you invest in get¬ 
ting a new driver may pay off. We found 
significant differences in performance 
from the same adapter simply by using 
updated display drivers. 


VIDEO ADAPTERS 

Video adapters are growing in type and 
number (see next month's Lab Report 
for a comparison of video adapters). 
Conventional VGA adapters convert the 
digital data from the CPU to analog in¬ 
formation before sending tire data to the 
monitor. Accelerated video adapters use 
special chip sets to speed up the pro¬ 
cessing of GUI operations by off-loading 
some of these operations from the cen¬ 
tral CPU. Many high-end adapters also 
offer 24-bit color rendering, which re¬ 
quires additional on-board RAM for 
storing processed data. 

For highest quality, match a power¬ 
ful adapter to a monitor capable of re¬ 
ceiving the data at high veil ical and hor¬ 
izontal frequencies. Carefully review 
the refresh-rate specifications for both 
monitors and adapters, even when ven¬ 
dors claim VESA compliance. An adapt¬ 
er may use a standard refresh rate of 70 
Hz for 1024- by 768-pixel resolution 
but use one of a number of different hor¬ 
izontal frequencies. If the horizontal fre¬ 
quency doesn't match that preset by the 
monitor manufacturer, you'll have to 
adjust the image for size and placement. 
In most cases, the problem is tempo¬ 
rary, since you can save the adjustment 
as a user-definable setting. But you’ll 
need to exercise care in matching an 
adapter and monitor when buying a 
fixed-frequency monitor. If you find that 
you can accept the limitations of these 
monitors, the reward is economic: Often 
they are the lowest-priced displays, 

DISPLAY DRIVER 

The final piece in Lhc puzzle is the dis¬ 
play driver. In the standard VGA reso¬ 
lution mode of 640 by 480 pixels, all 
adapters should function without spe¬ 
cial drivers. At higher resolutions, driv¬ 
ers provide the programming interface 
between the operating system and the 
video adapter's hardware. 

Most adapters now provide special- 


Terms 


Aperture grill 

In Sony's Trinitron picture tubes, a thin piece 
of metal with long vertical slots through 
which electron beams pass before striking 
the phosphors (see Shadow mask). 

Blooming 

A monitor image that appears to grow in size 
or “bloom" when it is brightly illuminated. 
This occurs most often with bright white 
characters or objects and causes illegible 
text, because characters become unfocused 
as the pixels spread and diffuse. 

Degaussing 

The realigning of monitor electron beams to 
reduce screen discoloration. Discoloration 
occurs when a monitor's electromagnets 
succumb to interference from the earth's 
magnetic field after a monitor is tilled or 
moved. Many monitors automatically 
degauss at power on; others offer a manual 
degauss control. Caution; Repeated 
degaussing within a short time span can 
damage a monitor's control circuitry. 

Dot pitch 

The distance between the centers of red, 
green, and blue phosphor dots that make up 
the color triad. Smaller distances generally 
mean greater resolution, since smaller dots 
produce more dense characters and 
graphics. In products using the Trinitron 
aperture grill, the dot pitch refers to the 
center-to-center distance of the vertical grill 
openings. 

Fixed-frequency 

Describes monitors that support video 
signals at one of a limited number of 
combinations. These combinations must 
match frequencies supported by the display 
adapter used with the monitor. 

Flicker 

A visual effect that results when an image 
starts to fade before the monitor's electron 
beam scans the screen. High refresh rates 
reduce flicker and keep images sharp and 
stable. Higher resolutions require high 
refresh rates to avoid flicker. 

Horizontal frequency 

The number of lines illuminated on a monitor 
screen in 1 second. Increasing resolution 
requires greater horizontal frequency. 

Interlaced displays 

Interlacing divides the display screen into 
two fields of odd and even scan lines. In one 
pass, the electron beams refresh the even 
lines, and on the next pass, it Illuminates 


odd lines. Interlacing is principally used on 
devices supporting the B514A display mode, 
and the technique can produce noticeable 
flicker, 

Misconvergence 

Occurs when the electron beams scan the 
dots of the wrong red-green-blue triad. 

The result is colored edges on white 
objects or characters. Large amounts of 
misconvergence appear as shifted 
colors, as when printed four-color images 
are misaligned. 

Multi scanning 

A multi scanning monitor supports an 
unlimited range of horizontal and vertical 
frequencies within the limits of its controlling 
electronics, Multi scanning monitors offer the 
most flexibility in working with a variety of 
video display adapters. Most manufacturers 
offer some number of preset modes—that is, 
combinations of vertical and horizontal 
frequencies where the image is pretuned to 
fill the screen and center itself. The more 
presets offered, the less chance there is that 
the user will have to adjust the image 
manually. (See Fixed-frequency.) 

Noninterlaced displays 

In noninterlaced displays, electron beams 
scan every line of the display on each vertical 
sweep. Non interlaced displays are generally 
more visually pleasing and are less likely to 
cause eyestrain than interlaced monitors. 
(See interlaced displays.) 

Resolution 

Image quality based on the size and amount 
of pixels used to display an image. 

Increasing resolution requires more and 
smaller pixels. Standard VGA resolution is 
640 pixels horizontally and 4SQ pixels 
vertically (we tested monitors capable of 
resolutions as high as 1600 by 1200 pixels). 

Shadow mask 

A piece of thin metal with minute holes that 
allow electron beams to pass through before 
striking the phosphors (see Aperture grill). 
These masks help the electron beams to 
strike the correct phosphor dots. For 
example, the mask blocks the electron beam 
for red from illuminating blue phosphors; in 
other words, it creates a Shadow over the 
blue and green dots when the beam for red 
passes. 

Vertical refresh rate 

The speed at which the electron beams scan 
across the screen from top to bottom. 
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Leading the way in display technologies, CTX 
provides you with the total monitor solutions. 

Climb aboard. 



MODEL 


1451 

1461 

156) 

1560 

um 

Grt/Dot Pildt 

1470.28 mm 

14"/Q.2B mm 

ir/O.SS mnt 

157028 tmti 

157MB mm 

1770.28 rmn 

Seal FiequHity 

n.ms m 

H: 30-50 KHi 

H: 30-M KHi 

H: 30-60 KHi 

H: 30 60 KHz 

H: 30-65 KHz 


V: 50-90 H 2 

V: 50-90 ffe 

V: 50-90 tii 

V: 50-W Hz 

V: 50-W Hz 

Y: 50-90 Hz 

Mon. Rflioiulwa 

1(52^768/8716 

10l4iW4flHz 

1D34*748/72Hi 

I02h7fifi/72fe 

3024*76fi/72rtz 

IHIhilMOto 

Digild! Contrai 

- 

- 

_ 

- 

Yes 

t^s 

Full Scram 

- 

Yfls 

Yos 

Yes 

Yes 

P* __ _ 

Low RatUnhwi 

546BLR 

145118 

IttlUt 

156111 

156011! 

; fa 


Certified 

Quality 


Competitive 1800-8882012 

Pricing BBS ^ Q() j 59 4,^9 yj Considering a monitor? See your CTX dealer today* 


CTX 


Monitor Specialists 


CTX INTERNAllONAL, INC. 


LISA Headquarters 
20530 Irrigate Street 
Walnut, CA 91789 
909/595-0146 
Fax 909/595-6293 


Soul h Region 

6090-F North belt Pltwy 
Norcross, GA 30071 
404/729-8909 
Fax 404/72^8805 


Hast Region 

146 Division Place 
Hackensack* NJ 07601 
201/646-0707 
Fax 201/646-1998 


Midwest Region 

54)0 Park Rlvd., Ste. 295C 
Itasca, [1.60143 
708/2854)202 
Fax 708/285-0212 


Southwest Region 
1225 H. Crosby Rd, A2 
Carrollton, TX 75006 
214/416-9610 
Fax 214/245-7447 


© Copyright 1993. CTX In tern a bona I, Inc. All rights reserved. All: Jjrand nr product names- are trade marks or registered trademarks ol their respective owners. 
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SPREADSHEETS AND GRAPHICS 


I f you need to increase your viewing real 
estate to see more spreadsheet cells, 
show an entire CAD drawing, or dis¬ 
play multiple windows, consider a 17- 
inch monitor. We tested 31 products in this 
size category, as well as two 16-inch prod¬ 
ucts from Mitsubishi and SuperMac* 

Like the 15-inch monitors, all the 17-inch 
monitors support at least 1024- by 768-pix¬ 
el resolution at 70 Hz. Only the Sony CPD- 
1730 and the Arche 217AX do not support 
1280 by 1024 pixels. However, the newer 
Sony GDM-17SE1 provides resolution 
modes of up to 1600 by 1200 pixels, as do 
products from IBM, Sampo, ViewSonic, 
and Philips, The 16-inch SuperMac E- 
Machines T1611 supports a maximum of 
1152 pixels horizontally* 

Do you need the extra resolution? Re¬ 
member dial as the resolution increases, text 
and objects such as Icons get smaller. We 
believe that a 17-inch monitor provides ex¬ 
cellent view ing at 1024 by 768 pixels, but 
you need to be sharp-eyed to enjoy working 
at 1280- by 1024-pixel resolution on a screen 
area roughly 30 percent larger than a 15- 
inch monitor's* 

We conducted our quality tests at 1024- 
by 768-pixel resolution* Our sharpness tests 
indicate that at the same resolutions, 17- 
inch monitors look sharper than 15-inch dis¬ 
plays. We found this to be especially true 
in our Word for Windows legibility test, 
where the average score was 10 percent to 
20 percent higher for the 17-inch products. 

One drawback of a larger viewing area 
is a larger price: The average in this class 
was $ 1200, nearly twice that of the 15-inch 
monitors, although the lowest price for a 
17-inch monitor ($799 for the Fora Addonics Cl 72A/LR) is 
actually a few dollars below the highest 15-inch monitor cost 
Nanao reigned in our rankings for Best Overall, with three 
products in our top seven picks. We also rated monitors from 

Sigma, IBM. and NEC highly 
for Best Overall. 

Sophisticated user interfaces 
also distinguish these products: 
Virtually all use digital controls 
to manage image size, shape, 
and color, 

Acer America goes even fur¬ 
ther with its AcerView 761 by 
providing an on-screen display. 
This is an advantage over many 
monitors with small and hard- 
to-read icons that we found dif- 


Emissions Overview 

There has been a great deal of discussion in recent years over the possible 
safety hazards posed by monitors. Some state governments and safety 
officials are concerned about emissions of VLF {very low frequency) and 
ELF (extremely low frequency) magnetic and electric fields* 

One of the first governing bodies to regulate such emissions from 
VDTs was the government of Sweden. Through SWEDAC (Swedish 
Board for Technical Accreditation), the Swedish government has 
developed a set of guidelines for the allowable strength of such 
emissions* The newest set is referred to as the MPR II specs* 

Efforts in several U,S* jurisdictions to regulate VDTs have run into 
problems in the legislative and judicial systems. European countries are 
much more active in their pursuit of low-emission computer peripherals. 
Thus, companies selling in the worldwide market have been forced to 
produce low-emission products. 

Whether this effort is needed is 
still a question that puzzles 
medical researchers. No widely 
accepted evidence of harm caused 
to humans by VDT emissions has 
been published* But clearly, lack 
of evidence notwithstanding, it 
pays to be safe rather than sorry. 

All but seven of the monitors in 
this report provide MPR 11 
compliance (see the Roll Call on 
page 224), and the formerly large price gap between compliant and 
noncompliant products is typically small today. 

Additional products tested may meet emission standards, but we did 
not list them as doing so if we did not receive a specific letter to that 
effect. Buyers should carefully examine product specifications regarding 
emission controls. We found that not all products in a single product line 
met the specifications, and on some monitors, such as the Compac Mitac 
MI564PD, it is optional. 




ficult to identify, especially in the dark. 

Other items common in 17-inch displays but not on the 
smaller monitors are BNC video connectors (for RGB and 
sync inputs) and dual connectors or cables supporting both 
Macintosh and PC video. 

Our choice for Best Overall winner is the Nanao F5601W. 
Although it shares virtually identical overall scores with the 
Nanao T560C the F560iW had a higher quality rating than 
its more costly sibling. The third Nanao product, the F550iW, 
costs less than the other two and had similar quality scores* ft 
uses a 0*28-mm dot-pitch mask, while the F5601W makes 
use of a 0.26-mm shadow mask and the T560i uses a Trinitron 
0.25-mm aperture-grill mask* 

Looking only at image quality, however, three products 
rated higher than the Nanaos, Die IBM I7P uses a Sony 0.26- 
mm-pitch Trinitron tube, which garnered the highest rating 
in the image component of our quality tests. Die Trinitron 
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asiest monitors to face for hours and hours: ours. 


If you spend a Jot of time in front of a big monitor, 
our feeling is that it had better be a great big monitor Our 
new Professional Senes 17“ MultiSync* 5FGp and 2V 6FGp 
monitors: for example. They're ideal for CAD/CAM, advanced 
desktop publishing, document imaging and more, because 
they give you the crisp, rock-steady images and vibrant colors 
NEC has long been known for. Plus, many other advanced fea- 



NEC MultiSync 6FG| 


BFGp 



new OptiOear surface, which virtually eliminates glare without 
sacrificing focus, brightness or color, Add to that our 3-year 
limited warranty and it s obvious, these are monitors that will 
nvike- you very happy., not just for hours and hours. Bui for 
years and years. For more information, call 1-BQONEC-iNFO. 
Or. for immediate response via fax, call 1-800-366-0476 
and request document #174101 and 214101 


*17" and 2V CRTs yield IS 6' and 19.8' viewable screen areas 


Circle 95 on inquiry Card. 







picture tubes tend 10 produce 
strong, vibrant colors. When 
evaluating Trinitron-equipped 
products, remember that you 
are supposed to see two thin 
lines running through light-col¬ 
ored screens. These are tiny 
wires inside the lube that sup¬ 
port the aperture grill The IBM 
monitors that we evaluated are 
available from IBM’s new PC 
Company as peripherals sepa¬ 
rate from system bundles. 

SuperMacls E-Machines 
TPJ6II, a 16-inch monitor, also 
uses a Trinitron picture tube 
and is principally sold in the 
Macintosh market. Its high 
quality may warrant some eon- 
si deration from DOSAVindows 
users as well 

Our Low Cost winners were 
tougher to judge, since there is 
a real disparity between low 
cost and high quality. For ex¬ 
ample, the winning Fora Ad- 
donics C172 A/LR had the low¬ 
est price of the monitors ranked 
for low cost, but its quality 
score ranked third. Two prod¬ 
ucts that retail for around the 
$1200 average cost and have 
excellent overall scores are the 
IBM 17P and the NEC 5FGe. 
The 5FGe rated high in quality 
and ease of use, but it received 
only moderate marks for fea¬ 
tures and power consumption. 
One aspect that all our evalua¬ 
tors noted was the high amount 
of glare on the polished screen 
surface of the 5FGe. NEC sells 
a screen that substantially re¬ 
duces the glare, but it also de¬ 
creases image brightness. Per¬ 
haps as compensation, the 
5FGe had the highest contrast 
ratio among 17-inch monitors. 

Two other monitors, the 
ADI Micro Scan AP and the 
KFC CA1718, merit consider¬ 
ate on for low cost because of 
their above-average overall 
performance. The Acer Aeer- 
View 76i also made a respect¬ 
able showing. All three sell for 
under $ 1000 and feature pow¬ 
er management and MPR II 
compliance. 

We measured the average 
power consumption of 17-inch 
monitors at 96 W when run¬ 
ning a full-screen Windows im¬ 
age. Compare that to 81 W for 
15-inch monitors and 115 W 
for 21-inch products. 


BYTE REST 


SPREADSHEETS AND GRAPHICS 


N< 


»d *h« 


>t in performance and 
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BEST OVERALL 


Nanao F560iW 


Our scoring places two 17-inch Nanao products, the F560iW and the 
SxiTti T560i ' dead even. Although both offer excellent image quality 

[the T560E uses a Trinitron picture tube from Sony, while the F56QiW 
uses a Toshiba tube), we gave the F560IW the edge for displaying 
slightly better images at a price that's $500 lower than the T56Grs, 
Each offers support for Macintosh users. 




PRICE 

OVERALL 

QUALITY 

EASE OF 

POWER-DRAW 

DOT/GRILL 

WAX. HORIZONTAL 

MAC 



SCORE 

INDEX' 

USE 

INDEX' 

PITCH (MM) 

RESOLUTION (PIXELS) SUPPORT? 

BEST Nanao F560iW 

$1699 

8.24 

8.95 

A AAA 5.14 

0.26 

1280 

✓ 

RUNNER UP Nanao T&60I 

$2199 

8.23 

8.45 

AAAA 

7.71 

0.25 

1280 

✓ 

RUNNEfl-UP Sigma ErgoView 17 

$1349 

8.12 

9.08 

AAA 

6.21 

0.25 

1280 

✓ 

RUNNER-UP IBM17P 

$1199 

8.09 

9,18 

AAA 

6.51 

0.26 

1600 

✓ 

RUNNER-UP NECSFGe 

$1155 

8.08 

856 

AAAA 7.71 

0.28 

1280 



Want the clear winner for quality? 


HIGH QUALITY 


IBM 17P 



A new product from IBM’s new PC Company, the 17P was the clear winner for image 
quality in this class. We rated it best among 17-inch monitors on the Image-quality 
screen tests, and it proved best at the legibility and sharpness tests. Based on a 
Sony Trinitron tube, the 17P offers VESA-compliant power management, MPR II 
compliance, and a complete set of controls for adjusting the screen and color 
reproduction. 



PRICE 

OVERALL 

quality 

EASE OF 

POWER-DRAW 

DOT/GRILL 

MAX. HORIZONTAL 

MAC 



SCORE 

INDEX' 

USE 

INDEX' 

PITCH {MM) 

RESOLUTION (PIXELS) SUPPORT? 

BEST IBM 17P 

$1199 

8.09 

9.18 

AAA 

6.51 

0,26 

1600 

✓ 

RUNNER-UP Sigma ErgoView 17 

$1349 

8.12 

9.08 

AAA 

6.21 

0,25 

1280 

✓ 

RUNNER-UP Super Mac E-Machines T1611 

$1399 

7.81 

8.97 

AAA 

6.84 

0.26 

1152 

✓ 

RUNNER-UP Nanao F560iW 

$1699 

8,24 

8.95 

AAAA 5.14 

0.26 

1280 

✓ 

RUNNER UP Chen bra DaVind EZ550 

$1000 

7.51 

8.79 

A 

7.11 

0.26 

1280 

✓ 


When price matters most . . . 


LOW COST 


Fora Addonics C172A/LR 



This $799 monitor can display resolutions of up to 1280 by 1024 pixels. When 
operating at 1024 by 768 pixels, this 17-Inch monitor can run at an eyestrain- 
avoiding vertical refresh rate of 76 Hz. The C172A/LR is easy to use, with 16 preset 
and 15 selectable mode settings. Front-panel controls let you quickly adjust picture 
size and position, as well as reduce display distortions such as side and barrel 
pincushion effects. However, the trade-off for the monitor's low price is performance 
that’s only adequate. Its overall score falls below the median for this group, and it 
received the lowest usability score of the monitors ranked here. 



PRICE 

OVERALL 

QUALITY 

EASE OF 

POWER DRAW 

DOT/GRILL 

MAX. HORIZONTAL 

MAC 



SCORE 

INDEX 

USE 

INDEX 

PITCH (MM) 

RESOLUTION (PIXaS) SUPPORT? 

BEST Fora Addonics C172A/LR 

$799 

7.16 

8.42 

A 

6,35 

0.28 

1280 

✓ 

RUNNER-UP KFCCA171B 

$895 

7.85 

8.27 

AAA 

7.94 

0.26 

1280 


RUNNER-UP Acer AcerView 761 

$899 

7.54 

8.45 

AA 

5,51 

0.27 

1280 


RUNNER-UP AD! Micro Scan 5A 

$949 

7,85 

8,72 

AAA 

771 

0.26 

1280 


RUNNER-UP ADI Micro Scan AP 

$949 

776 

8.06 

AAA 

7.30 

0.26 

1280 


KEY 

Ease of Use: Poor A 

Fair AA 


Good AAA 

Excellent AAAA 



' Higher numbers are batter; 10.0- best senrq. 
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I f a 15-inch monitor is 
better than a 12-inch, 
and a 17-inch is more 
fun than a 15-inch, then 
a 21-inch monitor should be 
power-user heaven, right? Per 
haps, but before you plunk down 
$3000 for one of the gorgeous 
monitors reviewed here, let's re¬ 
view some facts to make sure a 
large monitor fits your applica¬ 
tions* 

Compared to smaller moni¬ 
tors at the same resolutions, larg¬ 
er monitors do provide more leg¬ 
ible characters* Our sharpness 
and legibility tests showed this 
to be true: the 21-inch class of 
monitors had the highest 
quality scores among all the 
monitors we tested. 


a-mdi moiftor dbptepti SQO bjf 600 puds. 


RESOLUTION 


Logically, it makes sense that 
larger monitors provide higher 
quality. If you use the same num¬ 
ber of pixels to make a screen 
image, a larger screen gives larg¬ 
er characters, making the char¬ 
acters more legible* 

Under Windows at 1024- by 
768-pixd resolution, a 21-inch 
monitor looks more readable 
than a 15-inch monitor because 
of the difference in character 
size* Increasing Windows res¬ 
olution to 1280 by 1024 pix¬ 
els increases the number of 
characters available but re¬ 
duces their actual size. Thus, 
there is always a trade-off be 
tween the size of the Windows 
desktop and the size of the char¬ 
acters. Simply because a 15-inch 
monitor can handle 1024- or 
even 1280-pixel resolution does 
not mean that the text will be 
large enough to enable you to 
read what you type. 

If you want more Windows 
desktop real estate, change your 
resolution mode. For instance, 
increasing resolution expands the 
number of rows and columns in your 
Windows spreadsheet. At 800 by 600 
pixels, the default Excel spreadsheet 
gives you 27 rows and 12 columns. At 
1024 by 768 pixels, you jump to 37 rows 


Hindi monitor delaying 1024 by 766 pi*ds. 


Zt-nch monitor displaying 1280 by 1024 pixels. 


and 15 columns. Finally, at 1280 by 
1024 pixels. Excel provides 49 rows and 
19 columns. (Obviously, changing the 
default row height and column width 
also increases or decreases the number 


of visible cells*) Increasing the size 
of the monitor only makes those 
characters easier to read. The char¬ 
acter size on a 15-inch monitor at 
800- by 600-pixel resolution is al¬ 
most identical to that on a 21 -inch 
monitor at 1280 by 1024 pixels. 


VIEWING 

DISTANCE 


Remember that the larger the mon¬ 
itor, the greater the viewing dis¬ 
tance it requires* Ideally, you should 
sit at a distance that allows you to 
see the entire screen without ex¬ 
cessive head or eye movement* 
For a 15-inch monitor, that dis¬ 
tance seems to be about 18 inches: 
for 17-inch products, about 24 inch¬ 
es; and for the 21-inch displays, 
more than 32 inches. Of course* the 
farther you move back from the 
monitor, the smaller things appear* 
so again* character legibility be¬ 
comes an issue* 


SIZE 


Another consideration in deciding 
on monitor size is space* Large 
monitors are just that—large. Think 
of placing your 20-inch color TV 
on top of your desktop computer. 
In addition to the weight factor 
(would your desk support an addi¬ 
tional 70 or 80 pounds?)* these 
monitors occupy a huge amount of 
space. They also use more energy 
and thus produce more heat and 
other emissions* 

Large monitors are good for do¬ 
ing group presentations, detail work 
like CAD/CAM or color imaging* 
For more typical Windows appli¬ 
cations, 17-inch monitors let you 
make use of higher resolutions and 
more real estate at much less cost. 
Where money and space are con¬ 
siderations* a high-quality 15-inch 
monitor will provide excellent ser¬ 
vice at the cost of some additional 
spreadsheet scrolling. Our best ad¬ 
vice is to experiment with differ¬ 
ent resolutions on several sizes of mon¬ 
itors, running the applications you use 
most, before you buy. Hands-on expe¬ 
rience is the best way to find the moni¬ 
tor that's most comfortable for you. 
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WHY 


FIs Brutus*, the King of Monitors, 
So Impressed by the 15 " SCEPTRE? 


Among the finest 15-inch High Resolution Color Monitors you can get, the Microprocessor 
based Low Radiation (MPR II compliant) SCEPTRE CC-615L offers: 


1024x768 VESA 72Hz Flicker-free 
Multi-scan 30-60 KHz 

INVAR Shadow Mask Tube , FS II Flat Screen 
31 Memory Settings 

(5 Factory Preset, 26 User Adjustable) 


Antistatic Screen 

Universal Power 90-260 VAC 50/60Hz Auto-sensing 

Advanced Dynamic Focusing 

Manual and Auto-Degaussing 

Front Access Push-button User Controls 


PLUS: Energy Saving Option fCC-615GJ, SCEPTRE's Two Year Limited Warranty ; and many more. 



* Brutus: Monitor Lizard, an endangered species, 
recently seen in the Rim T 'The Freshman" with 
Marlon Brando and Matthew Broderick 


In addition, SCEPTRE's impressive full line 
Micro-processor based monitors includes 
CE-6N, CC-6N (14-inch) and CI-617/ 

617L (17-inch). For more information, 
contact SCEPTRE or its distributors 
today. 



SaPTRE TECHNOLOGIES, INC 714-993-9193 FAX 714-993-2997 


DISTRIBUTtDBY 


V Tech Data 

W CORPORATION 


1 - 800 - 237-8931 


© 1993 Copyright SCEPTRE Technologies, Inc, All Rights Reserved. All product arid brand names are trade marks or registered trademarks ol their original owners. 
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COLOR-MATCHING MONITORS 

When it conies to color, the human eye is a marvelous judge. Most of us 
can distinguish about 7 million colors out of the palette of 16 J million col¬ 
ors that the most capable computer systems deliver. The trick to work- 
ing with color on personal computers has been matching colors through¬ 
out the process, from image capture to hard-copy output. 

Since the color gamut (i.e. r the universe of colors) of scanners, mon¬ 
itors, and printers is different for each device, matching colors is difficult. 
A number of monitor manufacturers now include some sort of color con¬ 
trols for adjusting the color on the monitor to match either the input or 
output device. 

In the 25 monitors we received that support color controls, two types 
prevail. Most monitors, such as the Epson T118911, give you a simple 
control that switches the white balance 
between 9300 degrees Kelvin and 6550 
K. This operation provides a uniform 
change across all the colors displayed 
and is perhaps more useful for accom¬ 
modating the visual taste of users than 
matching colors on other devices. 

More sophisticated color controls are 
found on monitors such as the Nanao 
F550IW and F760iW and the NEC FG 
products. On the NEC 6FGp r you can 
change the gain or intensity of the three 
primary colors (red, green, and blue) using individual controls for each col¬ 
or. A color-setting memory lets you store two sets of color adjustments. 

Nanao goes a step further. Besides a standard factory white-balance 
setting, it provides two user-definable memories for color changes. The 
Nanao monitors offer two sets of RGB adjustment, gain and cut-off. Gain 
refers to the intensity of the color—the amount of energy that illuminates 
the dots of red, green, and blue phosphor on the screen. Cut-off l s the point 
at which the dots fail to illuminate. Changing the gain controls adjusts the 
white balance at the high end of the gray scale. Adjusting cut-off changes 
the white balance throughout the gray-scale range. 

Note that making a change in any color affects any on-screen color that 
has that color as a component. Monitors use the additive color process, 
so adding more red to make an orange more appealing means that all the 
apples, strawberries, and eggplants change color as well. 

How valuable are color-matching systems? To please your sense of 
color, perhaps the simple white-balance changes offered by a number of 
manufacturers wifi satisfy you. However, making useful gain and cut-off 
adjustments to match the on-screen color of a monitor to a color print¬ 
er's output requires a thorough understanding of color theory and many 
trial-and-error adjustments. That is probably why all these systems offer 
an easy method to restore the factory default settings. If you are a color 
specialist needing a great deal of control over the color process, a large 
monitor with color gain and cut-off adjustments may be worth the expense. 



I f you conduct group presentations, design 
large and complex CAD drawings, run 
desktop publishing applications, or edit col¬ 
or graphics, consider a 21-inch monitor. At 
800- by 600-pixel resolution, your presentation 
will be clear even from the back of a hotel con¬ 
ference room. Many of the products also fea¬ 
ture BNC video connectors, allowing you to 
chain several of these monitors together. The 
large scale of these displays benefits CAD work 
by showing details that might require zooming 
or panning with smaller monitors. Desktop pub¬ 
lishers can display a two-page spread. And if 
your work involves color-image manipulation, 
the color balance controls and high resolution of 
these monitors make the meticulous nature of 
this work easier. 

But 21-inch monitors weigh upwards of 70 
pounds and dominate any desk surface. They 
cost big bucks as well: The average suggested 
retail price of the nine products we tested was 
more than $2700. These devices are also pow¬ 
er-hungry. We measured average power con¬ 
sumption at 115 W; by contrast, 15-inch moni¬ 
tors averaged 81 W (power management was 
offered on only five of die nine we tested; the 
IBM 2IP, Idek VisionMaster MF-8521, Nanao 
F76GiW. NEC 6FGp, and Ntssei Sangyo Super 
Scan Elite 21). 

What do you get in return? A screen area of 
approximately 185 square inches and high res¬ 
olution, Six of the nine large monitors we test¬ 
ed support 1600 by 1200 pixels, and the other 
three support 1280 by 1024 pixels. In addition, 
all the products come with sophisticated con¬ 
trols, such as pin¬ 
cushion control. 

All except the 
Mitsubishi Dia¬ 
mond Pro 21 FS 
offer some on¬ 
screen color con¬ 
trol {see “Color- 
Matching Moni¬ 
tors," at right). 

Nevertheless, 
these large mon¬ 
itors are probably 
not suitable for most PC and Mac users. Be¬ 
sides the expense, a 21-inch display is just too 
big for most activities. Although 1600- by 12(X)- 
pixel resolution displays quite a bit of real estate, 
you 11 need to sit close to the screen to discern 
individual characters. 

Still, when these products were considered for the right 
applications, we found few faults. As a class, the 21-inch 
monitors had higher average scores for ail the criteria than 
the 15- and 17-inch products. The NEC 6FGp had the highest 
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quality scores of all 70 products reviewed. 

To be sure, some of the sharpness tests lend themselves to 
larger monitors, as the larger object size on a 21-inch monitor 
makes it easier to discern test patterns. Yet the NEC 6FGp also 
had the highest scores when compared only to other 21-inch 

continued 


Rankings for Tills Application Considered: 


IMAGE QUALITY 45% 


EASE OF USE 20% 


POWER USAGE 15% 


























products. The 6FGp comes 
with a dual-headed video ca¬ 
ble for either Macs or DOS/ 
Windows PCs. If you have a 
Mae t you attach the 15-pin D- 
sub connector end of the cable 
to your computer and the other 
end to a 15-pin vnini-D-sub 
connector at the rear of the 
monitor. You reverse the cable 
to connect to a standard VGA 
PC. NEC also provides RGB 
gain controls that let the user 
change the content of the image 
by increasing or decreasing the 
amount of red* blue, or green 
in the image. With a suggested 
retail price of $2535, the 6FGp 
even falls below the average 
price ($2736) in this category. 

At $2695, the Nissei Sangyo 
Super Scan Elite 21 fell near 
the middle in price for moni¬ 
tors in this size group. Nissei 
Sangyo is a marketing arm of 
Hitachi of Japan. We also re¬ 
ceived a 21-inch monitor from 
Hitachi of America, hut the 
products do not resemble each 
other; the Nissei Sangyo dis¬ 
play scored significantly high¬ 
er in our quality scoring and 
cost about $300 less than the 
Hitachi display. The two mon¬ 
itors compete against each oth¬ 
er in the American market. 

Interestingly, the ViewSon¬ 
ic 21 lied with the NEC 6FGp 
for the best score in the image- 
quality tests. But the View¬ 
Sonic displayed considerable 
misconvergence in that series 
of tests, and this lowered its 
otherwise-excellent sharpness 
test scores. In addition to the 
standard controls for image 
size, position, and pincushion 
adjustment, the ViewSonic 21 
offers two other useful adjust¬ 
ments: white balance and moire 
reduction. We liked the View- 
Sonic’s drop-down control tray 
because the control buttons are 
easy to see and identify. 

The Idck VisionMaster MF- 
8521 has a unique power con¬ 
servation feature, a sensor that 
registers your presence when 
you sit in front of the monitor. 
If the sensor registers nothing 
for an hour, the monitor auto¬ 
matically shuts down into a 
suspended power state, where it 
draws merely 6 W. 

The price leader is the IBM 
21P, which lists for $2249. The 


BYTE BEST 1 

COMPLEX GRAPHICS AND PRESENTATIONS 

Want the bast of the 

i biggest? 


BEST OVERALL 


NEC 6FGp 



A competitive $2535 price and the highest quality score of any monitor 
we tested combine to make this 21-inch monitor the winner In this category. 
With coior adjustment, a dual-headed cable for Macs and PCs f and virtual 
resolution software for Macs with built-in video, this monitor is a solution 
for almost any application under any operating system. 




PRICE 

OVERALL 

QUALITY 

EASE OF 

POWER-DRAW 

DOT/GRILL 

MAI HORIZONTAL 

MAC 



SCORE 

INDEX 1 

USE 

INDEX' 

PITCH (MM) 

RESOLUTION (PIXELS) SUPPORT? 

BEST NEC 6FGp 

$2535 

8.50 

9.64 

AAAA 18.65 

0.28 

1280 

✓ 

RUNNER-UP Nissei Sangyo Super Scan Elite 21 

$2695 

8.69 

9.26 

AAA 

9,47 

0.28 

1600 


RUNNER-UP NanaoF760iW 

$2999 

8.61 

8.73 

AAAA 9.09 

0.31 

1280 


RUNNER-UP IBM 21P 

$2245 

8.35 

8.54 

AAAA 10.00 

031 

1600 

✓ 

RUNNER-UP Hftachi Aectmie PS-21 AM 

$2995 

8.19 

871 

AAA 

9.68 

028 

1600 

✓ 


For unsurpassed picture quality... 


HIGH QUALITY 


NEC 6FGp 



Here again, the 6FGp shines. Rated best on the image-quality screen tests, this monitor 
showed practically no geometric distortion. We would like to see less glare from the 
polished glass surface. In the dark, however, this monitor showed great contrast and 
virtually no misconvergence. 



PRICE 

OVERALL 

QUALItt 

EASE OF 

| 

I 

DOT/DRILL 

MAX. HORIZONTAL 

MAC 



SCORE 

INDEX 

USE 

INDEX 1 

PITCH (MM) 

RESOLUTION (PIXELS) SUPPORT? 

BEST NEC 6FGp 

$2535 

8.80 

9,64 

AAAA 8.65 

0.28 

1280 

✓ 

RUNNER-UP Nissei Sangyo Super Seen Elite 21 

$2695 

8.69 

9.26 

AAA 

9,47 

0.28 

1600 


RUNNER-UP ViewSonic 21 

$2399 

8.12 

8.82 

AAA 

9.00 

0.25 

1600 

✓ 

RUNNER-UP Ldek VisionMaster MF-B521 

$2895 

8.15 

8.79 

AAA 

8.04 

0.28 

1600 

✓ 

RUNNER UP Sony G DM 2030 

$2859 

8.13 

8,75 

AAAA 8.65 

0.30 

1600 

✓ 


Need a large screen at the right price? 



LOW COST 


The IBM 2IP provides above-average overall performance and carries the lowest price of 
any of the large-display monitors we evaluated. This monitor received the lowest image- 
qualrty score in the 21-Inch Class; however, its quality Is far from poor. Without a stan¬ 
dard of com pari son h ft is doubtful that you could find fault with the 2 IP's quality. All the 
21-inch products display images dearly and sharply. 





PRICE 

OVERALL 

QUALITY 

EASE OF 

POWER-DRAW 

DOT/GRILL 

MAI HORIZONTAL 

MAC 



SCORE 

INDEX 

USE 

INDEX* 

PITCH (MM) 

RESOLUTION (PtKELS) SUPPORT? 

BEST IBM 21P 

$2245 

8.35 

8,54 

AAAA 10.00 

0.31 

1600 

✓ 

RUNNER-UP NEC 6FGp 

$2535 

8.80 

9.64 

AAAA 8.65 

0.28 

1280 

✓ 

RUNNER-UP ViewSonic 21 

$2399 

8.12 

8,82 

AAA 

9.00 

0.25 

1600 

✓ 

RUNNER-UP Nissei Sangyo Super Scan Bite 21 

$2695 

8,69 

9,26 

AAA 

9,47 

0.28 

1600 


RUNNER-UP Nanao F760iW 

$2999 

8.61 

8.73 

AAAA 9.09 

0.31 

1280 



Ease of Use: Poor A 

# Higher numbers are better; 10 0 = best score. 

21P features VESA-compliant 
power management systems, 
and it exhibited the lowest 
power consumption of all the 
large monitors. However, this 
product also suffers worse¬ 


ns 

Fair A A Good AAA 

than-average misconvergence, 
which brought down its overall 
quality score. 

Also in this group was the 
Sony GDM-2038, which the 
company classifies as a 20-inch 


Excellent AAAA 


display. Its maximum viewing 
dimensions, however, are only 
about 2 cm smaller than most 
21-inch products. The Sony 
falls in the middle of the pack 
in quality and overall scores. 
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LAB REPORT: COLOR MONITORS 


Do-It¥ourself Monitor Testing 


U sers without access to sophisti¬ 
cated test instruments can still 
make informed judgments about 
a particular monitor's perfor¬ 
mance. The “homemade" tests that fol¬ 
low will help you evaluate individual 
products before purchase. 

Before you examine a product, let it 
warm up for 10 or 20 minutes. Set the 
brightness level so that the illuminated 
part of the screen has the same back¬ 
ground level as the unilluminated por¬ 
tion. Set the contrast level to its high¬ 
est setting. Position the mon¬ 
itor to reduce glare as much 
as possible. 

An easy test is for pin¬ 
cushioning, in which edges 
of the display bulge. Place 
a straightedge along the 
edges of the screen image. 

If the image' s edge bows in 
or out, the monitor is exhibiting pin- 
cushioning. Excessive pincushioning 
causes distortion and detracts from leg¬ 
ibility, Not all the products we tested 


had pincushioning controls. 

To check for color registra¬ 
tion, or convergence, examine 
thin white lines on a black back¬ 
ground and check for colors 
showing along the edges of the 
line. Noticeable amounts of col¬ 
or along a white line indicate 
poor convergence. High levels 
of miseonvcrgence denote poor 
monitor adjustment and make 
viewing graphics displays difficult. You 
can check for geometric distortion by 
comparing the dimensions of 
same-size blocks m the cor¬ 
ners and center of the screen. 
If the blocks vary consider¬ 
ably in size, the monitor w ill 
distort graphics and shapes; 
this is especially problematic 
for CAD and desktop pub¬ 
lishing applications. 

To test legibility, run a WYSIWYG 
program such as Word for Windows, 
Vary typefaces and font sizes, and check 
the monitor's ability to resolve images 


clearly. You should be able 
to read 8-point type com¬ 
fortably on most monitors 
at resolutions of up to 1280 
by 1024 pixels. 

To check local regulation 
(i.e., how the monitor han¬ 
dles a block of very bright 
screen image), open a full- 
size Windows screen. In the 
Control Panel, select Color 
and set the status line to white. Select a 
dark color, but not black, for the back¬ 
ground screen color. If tire status bar ap¬ 
pears to jut out to the left, the monitor is 
not doing a good job of regulation. 

Look for screen-color consistency. 
Under Windows, change the background 
color to pure red, blue, or green. Check 
for even colors without splotches or 
shadows. If colors are mottled, try de¬ 
gaussing the monitor. Correcting con¬ 
vergence and pincushioning is possible 
if the monitor has the appropriate con¬ 
trols; splotchy color and geometric dis¬ 
tortion are generally not user adjustable. 




lest 


HONORABLE MENTIONS 



The AcerView 76t displays settings on 

the screen, which makes adjusting images for bright¬ 
ness, contrast, or distortion easy. It can display the 
settings in five languages and gives the user a nu¬ 
merical setting for each control. 


A tray-mounted control panel on the 

Idek Vi si on Master MF-8521 has easy-to-see 
adjustment controls, making changes much easier. It also has a unique sensor that 
monitors for the presence of someone in front of it and induces a low power state when 
no one's there. V 



Manuals for the NEC family 

of products cleverly break out sec¬ 
tions under the titles *T can’t wait,” 
"I want to know more,” and “I want 



to be an expert,” which help you 
quickly find the information you 
need. The manuals include indexes, 
glossaries, and a list of addresse s for 
organizations such as VESA and 
SWEDAC. 
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The First Pan-European 
Computer Postcard Deck 
Targeting the 

Exploding European Market!!! 





If you are a BYTE subscriber in Europe, 
watch for the new EURODECK coming to you in Jan 
The BYTE EURODECK 
contains a selection of 
state-of-the-art products 
important to you and your business. 


The BYTE EURODECK offers you a uniqi 
direct mail approach to increasing sales 
in this fast-paced computer market. 


Circulation of the BYTE EURODECK is targeted to BYTE provides you with this affordable direct 
50,000 computer buyers in over 20 countries in channel to Europe. For information on the next 
Western Europe. Take full advantage of the benefits BYTE EURODECK, 

Call Joseph Mabe today at 603-924-2533! 

Fax 603-924-2683. 

Companies outside of North America, please contact your local representative. 









ROLL 


OK COLOR MONITORS 



OVERALL QUALITY EASE OF POWER- PRICE ROT/CRIU MASK MAY. HORIZONTAL VIDEO FACTORY- 

SCORE INDEX 1 USE' DRAW PITCH TYPE RESOLUTION BANDWIDTH PRESET 

KM. INDEX 1 (DIM) (PIXELS) (MHZ) MODES 


Aamazing Technctogies, Inc. 

CM-1528 

7.13 

8.12 

5.49 

9.01 

$650 

0.28 

Del 

1266 

65 

10 

ADI Systems, Inc. 

Micro Scan 4GP 

6.02 

8.71 

8.36 

7.16 

S539 

0.28 

Dot 

1280 

75 

to 

ADI Systems, Inc. 

Micro Scan 4GLH 

7.55 

8.31 

8.25 

7.36 

1579 

0.28 

Dot 

1200 

75 

10 

Amax Engineering Corp. 

Impression 5520N 

6.25 

834 

6.63 

028 

$399 

0,28 

Dot 

1280 

100 

None 

AOC International 

Spectrum 5S 

6.92 

8.12 

6.22 

8.57 

S699 

0.28 

Dot 

1280 

100 

14 

Arche Technofogies, Inc 

216XL 

6.47 

6.19 

4.42 

964 

$499 

0.28 

Dal 

1280 

100 

JNP 

Ccmpac Weractedrofiics, Inc. 

Milac M1564PD 

736 

8,45 

6.59 

6.55 

$459 

0.28 

Dot 

1280 

100 

10 

CTX InlentationaJ, Inc. 

1561LR 

7.15 

8.08 

7.25 

7.26 

$599 

0,28 

Dot 

1024 

85 

0 

CTX International. Inc. 

1560LP 

7.54 

894 

750 

6.63 

$639 

0.28 

Del 

1024 

85 

15 

Delta Products Oorp, 

DCM158B 

7.32 

7.95 

716 

8.55 

$370 

0.28 

Dot 

1280 

110 

12 

Della Predicts Carp. 

DCM1588VA 

7.50 

7.95 

704 

055 

$385 

020 

Dot 

1280 

110 

12 

Epson America, Inc. 

T1189U 

760 

7.86 

855 

10.00 

$529 

0.28 

Dot 

1024 

30 

7 

Fora Addons, Inc. 

C152LR 

6.90 

8.47 

6.39 

7.16 

$479 

020 

Dot 

1024 

60 

16 

IBM Corp. 

IBM 15P 

7.47 

8.04 

881 

7.36 

$007 

028 

Del 

1280 

80 

15 

KFC USA, Inc. 

CA1507 

6.05 

8.33 

772 

9.30 

$495 

O.20 

Dot 

1280 

60 

0 

MAG Inntms™, Inc. 

MX15F 

766 

6.67 

745 

7.38 

$749 

028 

Dot 

1280 

120 

9 

Megatron Computer Systems, Inc. Megalmage L15MG 

6.81 

7,54 

5.74 

8.98 

$279 

028 

Dot 

1280 

05 

13 

MGC Technologies 

1506D 

746 

819 

6.97 

7.79 

$499 

028 

Dot 

1260 

65 

15 

Mitsubishi Electronics 

Diamond Scan 15FS 

7.87 

8.79 

0,79 

m 

$645 

0.28 

Dot 

1024 

00 

8 

Mitsubishi Electronics 

Diamond Scan 16’ 

748 

026 

0.54 

7.03 

$1160 

020 

Dot 

1260 

IOC 

6 

NEC Technologies, Inc. 

4FGe 

7.16 

8,73 

6,07 

7.91 

$755 

0.28 

Dot 

1024 

00 

14 

Opticpuest. Inc. 

zocoox 

7.56 

a i\ 

0.16 

7.91 

$409 

0.20 

Doe 

1024 

SO 

16 

Orchestra Mutiisysfems, Inc. 

French Horn 

7.33 

6-35 

7-20 

028 

$545 

028 

Dot 

1200 

m 

13 

Proton Corp, 

FM-1561A 

7 27 

8.15 

7.19 

6.88 

$799 

020 

Dot 

1280 

100 

10 

Quma Peripherals. Inc. 

OM865E 

7.24 

8.28 

5.90 

0.14 

$579 

020 

Dot 

1200 

05 

10 

Sampo America 

KDM156601 

7.46 

8.71 

7.16 

0,41 

$696 

m 

Del 

1200 

00 

10 

'S* Sceptre Technologies, Inc. 

CC-615GL 

8.39 

9,36 

753 

T0.D0 

$555 

m 

Dot 

1024 

00 

9 

SuperMec Technology, Inc 

E-Machmos T16II* 

7.91 

8,97 

7,94 

6.84 

$1399 

025 

Slot 

1152 

110 

7 

ViewSonic 

ViewSonic 16 

7.55 

7.92 

9.38 

6.63 

$649 

027 

Dot 

1200 

86 

13 

Zenith Dala Systems Corp. 

ZCM-154MJT 

8.26 

8.90 

7.67 

9.64 

$599 

0.28 

Dot 

1024 

B0 

7 

Aamazing Technotogtes, Inc. 

CM-1726X 

7.46 

8.12 

7.09 

7.50 

$1499 

0.26 

Dot 

1280 

110 

12 

Acer Amenca, Inc. 

AcerView7S 

7.54 

8.45 

7.28 

5.51 

$099 

027 

Dm 

1280 

110 

10 

ADI Systems, Inc 

Micro Scan AP 

7.78 

8.06 

602 

7,30 

$949 

026 

Dot 

1280 

65 

10 

ADI Systems, Inc. 

Micro Scan 5A 

7,85 

8.72 

814 

7.71 

5949 

028 

Dm 

1280 

85 

10 

AKima Systems, Inc. 

VScan 70 

7.68 

8.55 

7.94 

6.67 

$999 

026 

Dot 

1280 

HO 

si 

Arne* Engineering Corp. 

Impression 1726N 

6.34 

8,74 

6.85 

7.30 

5045 

0.28 

Dot 

1280 

120 

6 

AOC International 

Spectrum 747H 

7.17 

854 

530 

6.35 

tCtOQ 

028 

Dot 

1280 

135 

18 

Arche Technologies. Inc. 

217AX 

6.46 

8.04 

4.88 

9,31 

5899 

0.26 

Dot 

1024 

100 

16 

ChenlxoMioom Co. Ltd 

DaVind EZS50 

7.51 

8.79 

6.51 

7.11 

51000 

020 

Dot 

1280 

135 

14 

CTX International, Inc 

1780LR 

7.39 

8.52 

772 

5.93 

$1099 

0.28 

Dot 

1280 

100 

15 

ETC Computer, Inc. 

Viewmagic 1765C 

7.61 

0 53 

7.54 

7.83 

Si 199 

026 

Dot 

1280 

76 

13 

Fora Addonics, Inc. 

C172A4JI 

7.16 

8.42 

5.93 

6.35 

$799 

028 

Del 

1280 

110 

16 

IBMCorp. 

IBM t7P 

8,09 

9.18 

8,27 

6.51 

Si 199 

0.26 

Slot 

1600 

139 

14 

KFC USA, Inc. 

CAlTtfl 

705 

0.27 

7.49 

7.94 

$395 

0.20 

Dot 

1200 

80 

10 

Liberty Electronics USA, Inc. 

Liberty CL4J117 

7.19 

8.16 

6.77 

588 

5949 

026 

Dot 

1260 

130 

14 

MAG Innwtision, Inc. 

MX17F 

783 

8.63 

744 

6.92 

$1290 

0.26 

Dot 

1200 

120 

16 

Mitsubishi Electronics 

Diamond Pro 17 

7.43 

8.11 

0-54 

6.75 

$1490 

025 

Slot 

1200 

100 

8 

Nanao USA. Corp. 

F55CHW 

7,91 

8.37 

m 

5.81 

$1590 

0.20 

Dot 

1260 

00 

9 

^ Nanao USA Corp, 

FSflfltW 

6.24 

0.95 

8.99 

5.14 

$1699 

0.20 

Dot 

1200 

120 

9 

Nanao USA Corp. 

Tseoi 

m 

845 

8.53 

7.71 

$2199 

025 

Slot 

1260 

130 

9 

NEC Technologies, Inc, 

5FG* 

808 

8.56 

9.20 

7.71 

$1156 

028 

Dot 

1280 

BO 

12 

Optiquflsl. Inc. 

400QDC 

7,60 

6.67 

8.06 

5.01 

$099 

028 

Dot 

1280 

110 

WP 

Orchestra MLtttisystems, Inc. 

Tuba 

7.15 

8.44 

5.90 

7.30 

$945 

0,96 

Dot 

1280 

110 

15 

Panasonic Communications 

Pana Sync/Pro 

7.93 

8.72 

0.28 

7.01 

$1579 

m 

Dot 

1280 

130 

23 

Systems Co. 

C179SF 











Philips Consumer 

Brilliance 17 

7.50 

7.78 

6.07 

7.83 

$1399 

0.27 

Dot 

1600 

135 

12 

Electronics Co. 












Sampo America 

KDM 1777 

700 

0.34 

6.79 

6.84 

11295 

0.20 

Dot 

1600 

100 

to 

Sceptre Technologies, Inc. 

S@it ql 

752 

7.91 

6.90 

740 

$995 

0.26 

Dot 

1280 

110 

13 

Sigma Designs. Inc 

ErgoVtew 17 

8.12 

9.08 

8 36 

651 

$1349 

0.2S 

Slot 

1200 

120 

16 

Sony Bectrorwcs, Inc. 

CP EM 730 

7.34 

8.29 

0.36 

6.92 

$1330 

025 

Slot 

1024 

00 

9 

Sony Electronics, Inc. 

GDM -17SE1 

5.90 

877 

542 

6.14 

$1500 

0.25 

Slot 

1600 

100 

9 

ViewSonic 

ViewSonic 17 

7.41 

8.35 

7.95 

6,14 

$1199 

0.27 

Dot 

1800 

135 

13 

Hitachi America, Lht 

Accuvue PS-21 AM 

8.19 

8.71 

8.09 

9.68 

$2996 

0.28 

Dot 

1800 

130 

7 

IBMCorp. 

IBM ZIP 

8.35 

8.54 

8.77 

10.00 

$2245 

0.31 

Sim 

1600 

139 

12 

Idek liyama North America, Inc. 

VisionMaster MF-8521 

8.15 

879 

7.90 

8,04 

$2896 

0.28 

Dot 

1600 

135 

9 

Mitsubishi Electronics 

Diamond Pro 21 FS 

7.66 

8.57 

050 

6.72 

32909 

0.2B 

Dot 

t280 

130 

8 

Nanao USA Cap. 

F760iW 

8.61 

873 

9.05 

9.09 

$2999 

0.31 

Dot 

1280 

120 

9 

^ NEC Technologies, Inc. 

GFGp 

6,86 

9.64 

957 

0,05 

$£535 

□.28 

Dot 

1280 

135 

ft 

Nisei Sangyo Amenca Lid. 

Super Scan Elite 21 

8.69 

926 

7.04 

9.47 

$2695 

0-28 

SJot 

T600 

135 

0 

Sony Electronics, tec. 

GDM-2D3$ 

813 

8.75 

8,46 

8.65 

$2859 

0,30 

Slot 

1600 

120 

9 

ViewSdrac 

ViewSonic 21 

812 

B.S2 

SJ31 

9.00 

$2399 

025 

Dot 

1600 

150 

13 

^ = BYTE Best 1NP= 

Information not provided 

1 Higher numbers 

= better performance 

* Below 6 59 = Poor 6.00-7,49 = 

Fair, 7.50 8.49 

= Good: &.50 and above = 
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USER- 

SETTABLE 

MODES 

MAC II MAX. REFRESH 

SUPPORT? RATE (HZ) AT 
1024xT68 (HI y 

MAX, REFRESH 
RATE (HZ) AT 
1280x1024’ 

ENERGY STAR 
RECIPIENT? 

POWER 

MANAGEMENT? 

WATTAGE 

USED 

FCC 

CLASS 

MPR If 

TOLL-FREE 

PRUNE 

PHONE 

NUMBER 

INQUIRY 

NUMBER 

INP 

No 

It 

60 Nl 

No 

No 

64.8 

B 

No 

None 

(714) 255-16SS 

1105 

9 

No 

72 

60 Nl 

Yes 

Yes 

86.4 

B 

Yes 

(600} 228-0530 

(406) 944-0100 

1107 

9 

No 

72 

60 Nl 

No 

No 

68-6 

B 

Yes 

(800)223-0530 

(408) 944-0100 

1106 

1 

Yes 

72 

60 Nl. 07 1 

No 

No 

76.8 

8 

No 

(000) 800-6320 

(510)661-8866 

1109 

a 

No 

70 

INP 

No 

No 

75.6 

S 

No 

(800) 343-5777 

(403) 966-1070 

1110 

INP 

Yes 

70 

66 Nl 

INP 

INP 

66.0 

a 

Yes 

1800)437-1680 

(510)623-8100 

1111 

10 

No 

72 

60 Nl 

No 

Yes 

74 4 

B 

Optional 

(800) 303-6432 

(510) 666-3333 

1112 

0 

No 

72 

371 

No 

No 

87.6 

e 

Yes 

1800) 868-2012 

(909) 595-6148 

1113 

15 

Yes 

72 

371 

No 

Nd 

960 

8 

Yes 

(800) 808-2012 

(909) 595-6146 

1114 

9 

OptMO 

70 

70 Nl 

Optional 

Optional 

74.4 

B 

Optional 

None 

(510)770-0860 

1115 

9 

Option 

70 

70 Nl 

Optional 

Optional 

74.4 

8 

Yes 

None 

(510) 770-0660 

1116 

6 

No 

70 

Unsupported 

Na 

No 

B4.fl 

B 

Yes 

(800) 289-3776 

(310)76243770 

1117 

IS 

Yes 

72 

Unsupported 

No 

No 

08.6 

B 

Yes 

(800) 336-3962 

(408)944-0393 

1106 

11 

No 

75 
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Looking for sometl 


From people and places 
to finger prints and genes, 
the MS- 160 SE" finds it 

FAST... 

at 160 megabytes/sec! 


W hether you are 

looking for a needle 
in a haystack or just the 
number of times that Abraham, 

Isaac and Jacob appear in the 
Bible, you need an MS-160 Search 
Engine (SE). The MS-160SE combines 
a free text search engine with a RAM 
DISK capable of reading 160 megabytes 
per second. Sear dies are performed using 
exact or fuzzy templates. If you are interested 
in taking statistics, the board will report the 
number of times your template was matched. If 
you want to see each reference, our software will 
stop the processor and let you see it. 

MS-160SE search templates are specified using 
''regular expressions/' Each byte in the expression can 
specify a single value or a range defined by an upper 
and lower bound. Up to eight 32-byte wide templates 
can be used together to form complex seardi patterns. 
Alternatively, all eight templates can be used to define 
a large template that can be up to 256 bytes in length. 
The Microway MS-260 processor features 512 com¬ 
parators and 64-bit wide memory to search your data 
at 160 megabytes per second. The MS-260 also 
contains a data router and event detector which are 
controlled hy our software. The throughput of its 512 
specialized integer units is 10 billion compares per 
second, which is the equivalent free text searching 
speed of five hundred 486s or a 10,000 MIPS processor! 

The MS-760SE is just as at home in the laboratory as it 
is in a law office or library. Examples of its use indude 
genetic engineering, meteorological sdence, image 
processing and the analysis of spectra of any kind. 
Numerous applications exist in law enforcement, from 


folding missing persons and vehicles to 
analyzing finger prints. The board 
can also be used as a part of a data 
logger or data feed parser, 
triggering on pre-defined 
events. When used as a 2D 
filter, the template becomes 
a 256 by 2561-bit grid or a 
combination of eight 256 by 
321-bit grids. 

The heart of the board, the MS-260 
processor, can also be used to build instruments, 
such as logic analyzers, or intelligent hard disk 
controllers which include a text filter. Microway's 
engineering staff can help you to implement such 
designs. 

The MS-160SE can be interfaced from PC languages, 
such as Microsoft C, or you can use canned applica¬ 
tions. A Micro way Text Retrieval package comes with 
the card. This package is ideal for law offices or 
libraries which must be able to instantly make com¬ 
plex searches on data bases downloaded from CDs or 
hard disks. A complete document management 
package is available which can handle text and images 
together, as well as a TCP/IP network interface that 
makes it possible to build a "Search Server." 

The MS-260SE can be fitted with up to 320 megabytes 
of memory. Software and hardware developers are 
encouraged to contact Microway at 508-746*7341. 
Well show you how to find whatever you're 
looking for ... fast 


Microway 


M5160 and MSIGOSE are trademarks of Microway. MRT. 
Microway is a registered trademark of Microway, Lnc. 

Technology you can count on! 


Research Park, Box 79 t Kingston, MA 02364 USA, TEL SOB-746-7341 • FAX 508-746-4678 
Kingston-Upon-Thames, U.K., TEL 081-541-5466 * FAX 081-546-0614 








Hands On 


Beyond DOS 


Wide-Area Windows Networking 

Are NT and Windows for Workgroups truly WAN-savvy? 


JON UDELL 

The networking that's built into Win¬ 
dows NT and Windows for Work¬ 
groups enables machines to share each 
other’s files, printers, and clipboards 
on a LAN. This set of features, which Microsoft refers to 
as Windows networking, comes in very handy, (Cynics 
might prefer the term Windows and OS/2 networking, 
since Microsoft has to date shipped more GS/2-based 
networks than Windows-based ones.) 

A WFW or NT user on BYTE’s Ethernet LAN can, for 
example, browse for and then connect to a shared direc¬ 
tory on my Silicon Graphics Mips R44GQ-based Magnum 
running NT; a shared primer that’s attached to my Everex 
486DX2/50, also running NT; or a shared clipboard item 
on my WFW machine, Windows networks also intemp¬ 
erate with LAN Manager and LAN Server networks. 

What Windows networks don't do by default, how¬ 
ever, is talk to other Windows networks. Can Windows 
networks be WANs (wide-area networks)? That's a fas¬ 
cinating question that Microsoft is now trying to answer 
in several different ways* 

Windows networking belongs to a larger family of 
networking products that use two protocols—-NetBIOS 
and SMB—to enable workstations to communicate with 
each other and with servers* NetBIOS provides both con¬ 
nection-oriented services (i.e., sessions) and connec¬ 
tionless services (i.e., datagrams or messages); SMB pro¬ 
vides a higher level of service that workstations use to, 
for example, connect to servers, open and read files, lock 
records, and queue print jobs. 

Endless confusion surrounds NetBIOS. You often hear 
people say that Windows networking, or other SMB-/ 
NetBIOS-based network products, can’t run on WANs 
because NetBIOS "isn’t a routahle protocol.” That’s a 
red herring. NetBIOS is not a transport protocol, so it 
makes no sense to say that it can or cannot be routed 
through an internetwork. The NetBIOS protocol instead 
serves as an interface to a transport protocol, and it's 
that transport that might or might not be routable. 

The default transport For LAN Manager, LAN Server, 
and Windows networking is NetBEUI, a purely LAN- 
oriented protocol that is, in fact, unroutable. You can 
build campus-size NetBEUI networks (like Microsoft's) 
using bridges* but you can’t build global NetBEUI net¬ 
works using routers. 

So how does your Windows client in Canada talk to 
your Windows server in Sweden? Microsoft took the 
first step w ith LAN Manager 2. L That product provided 
TCP/IP as an alternate NetBIOS substrate, TCP/LP, which 
is the foundation of the worldwide Internet, is eminent¬ 


ly routable and well supported by vendors of WAN com¬ 
munications gear. It has also been annotated as Mi¬ 
crosoft's “strategic" networking protocol. But there’s 
more to NetBIOS-over-TCP than meets the eye. 

B-Nodes r P*Nodes, and M-Nodes 

A pair of Internet RFCs (requests for comment) num¬ 
bered 1001 and 1002 propose standards for NetBIOS- 
over-TCP networking. In the LAN Manager implemen¬ 
tation, which carries forward to NT, workstations are 
b-nodes (broadcast nodes). A NetBIOS-over-NctBEUI 
station calls a session partner by broadcasting to all nodes 
on the local network. A NetBIOS-over-TCP b-nodc works 
the same way, using UDP (User Datagram Protocol) to ef¬ 
fect the broadcast* 

But TCP/IP broadcasts don’t cross routers; if they did, 
all that extra traffic would bring the Internet to a screech¬ 
ing hah. The RFC 1001/1002 documents therefore define 
a completely different scheme for wide-area NetBIOS- 
over-TCP. P-nodes (point-to-point nodes) use directed 
UDP datagrams and TCP sessions to emulate NetBIOS- 



level multicast and broadcast services. M-nodes (mixed 
nodes), a further refinement, combine the convenience of 
broadcasting on the local network with the efficiency of 
point-to-point communication across the WAN. 

How do p-nodes and m-nodes establish off-LAN con¬ 
nections? They rely on a pair of services called the Net¬ 
BIOS Name Server, or NBNS, and the NetBIOS Data¬ 
gram Distribution Server, or NBDD. These agents learn 
and cache mappings between NetBIOS names and IP 
addresses, and they intelligently manage naming (i.e.. 
registration, discovery, and defense) and messaging (i.e., 
multicast and broadcast). A commercial implementation 
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of NBNS/NBDD from Network Telesystems is in use today at 
some very large Net BIOS-over-TCP sites. 

Do the LAN Manager and NT implementations of NetBJOS- 
over-TCP use p-node and m-node technology coupled with 
NBNS/NBDD services? No. They rely instead on a table of Net- 
BI OS-name/IP-ad dress mappings (the LM HOSTS tile) stored 
on each participating workstation. Microsoft calls this technique 
a modified b-node approach. 

To make things more concrete, see the figure “Alternative 
Windows Networking Scenarios” below. In the first part, “Local 
TCP/IP/' my two NT machines act as b-nodes, sharing files, 
printers, and clipboards using TCP/IP alone (there is no Net¬ 
BEUI present); they can also telnet to Bytepb, BYTE’s UUCP 
host. In the second pari of the figure, “Routed TCP/IP,” I’ve 
split the network in two. The router is Everex, which uses the 
basic IP routing capability of NT to join the 192,1,2 and 192.1 ,1 
elass-C networks. 

Because Everex’s Windows networking is configured on the 
192.1.1.84 adapter but not the 192.1.2.1 adapter (NT supports 
Windows networking over just one TCP/IP interface at a time). 
Magnum and Evcrex cannot by default share each other’s files, 
printers, and clipboards. NT’s internal IP 
router stands between them. To enable Win¬ 
dows networking across the router, 1 had to 
add the line EVEREX 192.1.1.84 to 
Magnum’s LM HOSTS file and also add ihe 
line MAGNUM 192.1,2.2 to Everex' s 
LM HOSTS file. (I also had to configure 
Magnum’s default IP gateway to be 192 
.1.2.1.) Then everything worked—except 
browsing. In the local TCP/IP case. Mag¬ 
num and Everex could browse each other’s 
shared resources, but in the routed TCP/IP 
ease they couldn't. With an LMHOST5 ref¬ 
erence to Everex, Magnum could NET USE 
a known shared drive on Everex but couldn't 
browse (or NET VIEW) Everex to discover 
what resources it was sharing. 

Why not? Workgroup browsing requires 
broadcasting, which is, as we’ve seen, strict¬ 
ly local in TCP/IP. According to i. Allard, 

Microsoft’s program manager for TCP/IP 
technology and the author of a document on 
NT’s TCP/IP (available by ftp from rhi- 
no.microsoft.com), browsing does work with¬ 
in NT Advanced Server domains that span 
TCP/IP subnetworks. It works because 
browse masters on each subnetwork com¬ 
municate with a domain’s primary controller 
using directed, point-to-poim links (which, 
however, must be descr ibed in LM HOSTS 
files). Workstations, in turn, query local 
browse masters for share information. 

What about TCP/IP support in the new 
WF W 3JI? Although the product will prob¬ 
ably have shipped by the lime you read this, 
its much-anticipated 32-bit NDIS 3.0TCP/IP 
stack isn’t yet ready. Microsoft says you’ll be 
able to use a (separately available) real-mode 
NDIS 2.0 TCP/IP stack as the sole substrate 
for Windows networking on WFW 3, It, bui 
I haven’t had a chance to try that yet. 


The JPX/5PX Option for NT and WFW 

1 repeated these experiments using NT’s NetBIOS-over-IPX. In 
the Ihird pan of the figure, “Local IPX,” Magnum and Everex con¬ 
duct mutual Windows networking on IPX network 1, which also 
reaches Gurtown, a NetWare server, and the rest of BYTE’s ed¬ 
itorial LAN. in the fourth part of the figure, “Routed IPX,” Mag¬ 
num shares IPX network 666 with a stand-alone NetWare router 
that’s also joined to IPX network 1, 

Windows networking between Magnum and Everex was in¬ 
stantly and fully functional, requiring no administrative inter¬ 
vention as in Lhe routed TCP/IP scenario. Further, because IPX 
propagates broadcasts through routers. Magnum and Everex 
could browse off-LAN to locate each other’s shares. The same sit¬ 
uation prevailed when l rebooted Everex to DOS and launched 
the beta version of WFW 3.11. Its IPX transport can substitute 
for NetBEUI as the sole substrate for Windows networking. Both 
IPX and NetBEUI can now am as 32-bit VxDs (virtual device 
drivers) in WFW 3.11, incidentally. 

Other new VxD components include a selection of NDIS 3.0 
network adapter drivers and a VxD-based FAT (file allocation 
table) file-system driver. This accumulation of VxD components 
makes WFW 3.11 an intriguing preview of 
the forthcoming lightweight 32-bit version 
of Windows known as Chicago. Of particular 
note is the fact that the NDIS 3.0 drivers for 
both WFW 3.11 and NT are built from com¬ 
mon sources, according to Microsoft. This 
sharing of driver code will be a key synergy 
between Chicago and NT, 

Which Strategic Protocol? 

Let’s recap. TCP/IP, Microsoft’s strategic 
networking protocol, enables wide-area Win¬ 
dows networking, but the current implemen¬ 
tation leaves a lot to be desired. Due to the 
lack of a dynamic NetBIOS Name Server, 
the mapping of NetBIOS names to IP ad¬ 
dresses requires cumbersome manual main¬ 
tenance of LMHOSTS files. That’s the sort 
of labor-intensive, error-prone activity that 
network administrators desperately want to 
avoid. (LAN Manager 2.2 introduced a stop¬ 
gap measure—TCP/IP extensions that enable 
broadcast domains to span selected subnet¬ 
works—but it doesn’t carry forward to NT.) 

Even with correct LMHOSTS mappings, 
workgroup browsing can’t cross subnetworks. 
And while TCP/IP comes with NT, it won’t 
be bundled with the most advanced version of 
DOS-based Windows, WFW 3.11. 

IPX/SPX looks pretty attractive by com¬ 
parison. It works seamlessly on routed IPX 
networks, and it is bundled with both NT and 
WFW 3.1 L Moreover, IPX/SPX can simul¬ 
taneously handle both Windows-to-Windows 
and Windows-to-NetWare connectivity. 

When IPX/SPX appeared late in the de¬ 
velopment of NT under the name NWLink, 
the absence of a NetWare redirector for NT 
(which is now, by the way, available in beta) 
made NWLink’s role unclear to many people. 
Microsoft’s own marketing pitch tended to 
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TCP/IP and IPX, with and without routers. 
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focus on NWLmk’s ability to integrate SQL Server into Net¬ 
Ware environments* In reality, it's a fully functional Windows net¬ 
working protocol If you operate a routed IPX internetwork, you 
can do local’ and wide-area Windows networking using N WLink. 

Given these options, you might wonder which routable proto¬ 
col complements NetBEUI on Microsoft's own worldwide Win¬ 
dows network. Amazingly, it's a protocol that Microsoft doesn’t 
offer to its customers. The folks in Redmond connect to Mi¬ 
crosoft’s satellite offices using XNS (Xerox Network Services), 
an older protocol from which IPX/SPX inherited its routable 
properties. The annointed wide-area Windows protocol TCP/IP* 
can’t yet support Microsoft’s own mission-critical wide-area net¬ 
working* If Microsoft doesn't use it, should you? 

What’s in a Name? 

While this all looks mighty suspicious, Microsoft’s Allard is 
candid about the situation. “XNS solved a problem for us years 
ago and became entrenched here,” he says, “but lhat doesn’t 
mean it’s the right solution for us or our customers.” Microsoft is 
now developing an NBNS-like service called WINS (Windows 
Internet Name Service) that is, as Allard points out, a requirement 
for efficient use of any routable protocol on WANs. 

NetBIOS is a dynamic, distributed name service that works 
well when bandwidth is essentially free. But LANs and WANs are 
polar opposites in this regard. Propagating broadcasts through 
routers can work, but Microsoft pays dearly in tariffs for its ex¬ 
travagant worldwide use of XNS. Users of IPX/SPX WANs can 
control those tariffs only to the extent that administrators can 


configure routers to filter the broadcast traffic. 

Ultimately, no matter what the protocol, you need efficient 
management of a distributed namespace that encompasses users, 
devices, and network services. That’s the real problem WINS 
will tackle. If it works, you’ll see Microsoft (and its customers) 
doing wide-area networking over a choice of protocols. 

Will WINS be a full-blown RFC 1001/1002 NBNS/NBDD 
service? No, says Allard, precisely because it shouldn't be tied to 
TCP/IP or any other protocol. (WINS will use p-node technol¬ 
ogy, for example, but it won’t depend on it.) TCP/IP—because 
it's more scalable and robust than IPX/SPX—will often be the pre¬ 
ferred choice, but it shouldn’t be required. If you have an IPX/SPX 
infrastructure, you ought be able to leverage it. 

Should WINS, or Windows networking in general be tied to 
the kind of flat distributed namespace that NetBIOS uses? Again, 
the answer is no. A structured namespace will likely serve the 
needs of the distributed enterprise much better. 

There’s an interesting opportunity for convergence here. Win¬ 
dows wide-area networking requires advanced name support. So 
do Windows distributed objects in the forthcoming Cairo. Killing 
these two birds with one stone would make a lot of sense, and 
that’s what I predict will happen. Meanwhile, I’ll be watching net¬ 
work developments in Redmond with interest. When Microsoft’s 
wide-area Windows networking over TCP/IP is good enough 
for those folks to use, it ought to be good enough for us. ■ 


Jon Udell is a BYTE senior technical editor at large. He can he reached on 
the Internet or BIX at judell@hix.com. 
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DATA COMPRESSION LIBRARIES™ 

PKWARE’s® Data Compression Libraries™ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 

* All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular Stop software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format. 

* Application Controlled I/O and memory allocation for extreme flexibility. 

* Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

* Approximately 35K memory needed for Compression, 12K memory needed for Extraction. 

* Compatible with most popular Languages: C, C+ +, Pascal. Assembly, Basic, Clipper, Etc. 

* Works with any 80x86 family CPU in real or protected mode. $295.00 

* No runtime royalties. 

RUNNING OUT OF EXPENSIVE DISK SPACE? 

PKbp can help! ? Kup compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with 

Software developers can reduce the number of diskettes needed to distribute their product by 
using . Call for Distribution License information. 

The included utility lets you store 

compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 
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Rely on Osborne to deliver computer books with the 
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every hot topic. With our books, you’ll fmd the 
answers fast, so you can become more 
productive, knowledgeable, and confident. 


Check out our two-color text that 
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chapter titles, page numbers, 
special tips and illustrations 
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to unique shortcuts, great tips 
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Get Answers—Get Osborne 

For Accuracy, Quality and Value 


AVAILABLE NOW AT YOUR LOCAL BOOK AND COMPUTER STORES 
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The Internet Complete 
Reference 

by Harley Hahn and Rick Stout 
$29-95 
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The Visual Basic 3 tor 
Windows Handbook 

by Gary Comeil 

Covsis Visual Basic for Windows 

Retea$es2&3 

$29.95 

ISBN: 0-07-881986-5 




Pro Audio 18: The Official Book 
(Includes One 3.5-Inch Disk) 

by Ivan Luk and 
David M. Golden 
$34 95 

ISBN: 0-07-881979-2 



Borland C++ Handbook, 
Fourth Edition 

by Chris H. Pappas & 
William H. Murray, ilE 
Covers Borland C++ 
Releases 3.1 & 4 
$34 95 

JSBN; 0-07-681960-1 
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Hands On 


Under the Hood 


A Standard for Writing Recordable CDs 

The now DIS 13490 standard allows updates to recordable CDs 
wtiilo maintaining cross-platform data exchange 




JASON HYON 


CD-ROM has fulfilled its promise of 
becoming a significant data storage and 
distribution medium of the 1990s. You 
don't have to look any further than to¬ 
day's desktop computers to confirm this: Most Macin¬ 
toshes ship with CD-ROM drives, every MPC includes 
one, and nearly every Unix workstation comes with a 
CD reader for system software installation. 

A key to the success of the CD industry is ISO 9660:88 
(hereafter referred to as ISO 9660), the international stan¬ 
dard for the CD-ROM logical format. This standard al¬ 
lows the same CD-ROM to be read and interpreted on 
Mac, MS-DOS, Unix, VAX/VMS, and many other com¬ 
puter platforms. 

However, some design problems surface when ISO 
9660 drivers are implemented on various operating sys¬ 
tems, For example, the information needed 
to do a Unix directory-listing command is 
stored not in the directory records, but in 
the extended attribute records located with 
the data file. Thus, to do a simple directory 
command, seeks to the individual data-file 
locations must be done. Furthermore, a 
DOS or Mac driver that's not savvy to this 
type of directory structure can't access the 
material. 

An important feature that's not support¬ 
ed by ISO 9660 is the ability to incremen¬ 
tally add information to recordable media, 
a feature known as multisession capability 
in CD terminology. This ISO 9660 limita¬ 
tion has become a major problem since the 
advent of Kodak Photo CDs, which allow 
you to add a new set of images to an ex¬ 
isting platter. Also, low-cost (i,e + , under 
$6000) CD-R (compact disc recordable) 
mechanisms allow companies to produce 
limited-run CDs of specialized informa¬ 
tion. It would be desirable to be able to 
simply update existing CDs with new in¬ 
formation, rather than having to scrap the 
lot and start over. 

CD’WO (compact disc write-once) technology has 
advanced since the ISO 9660 standard was adopted in 
1988. CD-WO is an evolution of CD-ROM to a sequen¬ 
tial, writc-oncc medium. It is defined by the Orange Book 
(developed by N. V. Philips and Sony), which specifies 
the medium and the basic CD-WO system and supports 
writability and updatability. Consequently, while the Or¬ 
ange Book standardizes the physical media, a new stan¬ 


dard—similar to ISO 9660—is needed to define the log¬ 
ical organization of data on the disc. 

The goals in drafting this new standard were as follows: 
add support for existing CD-WO functions, overcome 
the deficiencies of ISO 9660, provide support for future 
extensions (e.g., Windows NT), and maintain compati¬ 
bility with ISO 9660 within the new framework. More¬ 
over, it had to support additional volume and file-struc¬ 
ture standards that are optimized for different media, 
such as WORM and rewritable CDs, 

One difference between the new standard and ISO 
9660 is that the former provides logical “visibility” to 
the tracks and sessions on a CD, This is accomplished 
through the use of track records in the existing CD-WO 
standard. 

This new standard has followed the same path of ac¬ 
ceptance as ISO 9660: When the High Sierra Group dratt¬ 
ed a proposal for a CD-ROM volume and File-structure 


standard, the European Computer Manufacturers Asso¬ 
ciation modified it and accepted it as ECMA 119. it was 
then accepted as ISO 9660 from DIS 9660, Similarly, 
the Frankfurt Group (so called because of the location 
of its first meeting in Frankfurt, Germany) drafted a pro¬ 
posal tor a CD-ROM and CD-WO volume and file-struc¬ 
ture standard, which ECMA modified and accepted as 
ECM A 168. 

Currently, the logical standard, called DIS 13490, is in 
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CD-WO Extended Area 



An illustration of the minimum descriptors required in a CD-WO BA to describe a volume. 


End-Transaction Descriptor 



End-transaction descriptor sequence 


ETD 

j PTI TSR 

==U 



Most current sequence 

v if it is written by voiume-at-once rrrade. an ETD ts not pointed to by a PVD. It is gsssumed to bo at the end of the disc. 


The structure of an ETD and haw ETDs are linked when material an the disc is updated* 


international review. ft is very likely to be accepted as ISO 13490 
after the review period. To eliminate confusion* it's important to 
note that in this article CD-WO refers to the physical standard (per 
the Orange Book)* w r hile DIS 13490 refers to the logical structure 
of data on a CD-WO disc* 

CD-ROM Basics 

Before I illustrate the CD-WO volume and file-structure stan¬ 
dard, it's beneficial to briefly describe ISO 9660, the existing 
volume and tile-structure standard for CD-ROM. ISO 9660 di¬ 
vides a disc into four main areas, called descriptors * that de¬ 
scribe its data organization. These four areas are called volume de¬ 
scriptors, path tables, directory records, and extended attribute 
records, or XARs. 

In the volume descriptor area, a primary volume descriptor 


contains the locations of the path tables, 
the root directory, and other important in¬ 
formation on the disc. Unlike CD-WO, 
since the contents and location of the files 
are predetermined and do not change, die 
locations of the path tables and root di¬ 
rectory are recorded in the primary vol¬ 
ume descriptor. 

The path table describes die relation¬ 
ship between directories and subdirecto¬ 
ries. The directory records point to sub¬ 
directories or files in a directory. 

This mechanism provides two ways of 
traversing the directory tree of a CD-ROM 
file system: by chaining through direc¬ 
tory records or through the path table. If 
this same method were used for a CD- 
WO file system, once a file or directory 
was updated, every directory record would 
have to be rewritten to reflect the change. 
For this reason, the relationship among 
directories and files for the CD-WO file 
structure are indicated only in the path 
table. Thus, directory records for the CD- 
WO file structure do not contain a point¬ 
er to their subdirectory or file. 

Finally, ISO 9660's XARs provide the 
owner ID, group ID, and record structure 
of a directory or file. However. XARs are 
recorded on a file or directory basis, and 
this causes a big performance hit on a 
CD-ROM drive. This problem has been 
resolved in the CD-WO file structure, as 
I will descrihe later. 

The fields used in the internal struc¬ 
ture of DIS 13490's descriptors are simi¬ 
lar in format and value to the fields used 
in Lhe internal formal of ISO 9660. How¬ 
ever, certain fields have been altered so 
that DIS 13490's structures facilitate the 
support of Posix, This allows the stan¬ 
dard to encompass the dominant operating 
systems in the market, such as DOS, Mac 
OS, Unix, and VMS. Included among the 
participants in the Frankfurt Group were 
representatives of these operating-system 
developers. 

When you mount a physical volume, the operating system 
must know what types of data, and in what formats, are record¬ 
ed on that medium. To do that, DIS 13346 (a volume and file- 
structure standard for nonsequential write-once media and re¬ 
writable media), DIS 13490, and possibly a new tape standard 
have created a common volume-recognition scheme. These com¬ 
monly defined volume-recognition sequences enable systems to 
mount media for the proper volume standard and to boot from the 
media. 

Further, the defined character sets have been expanded from the 
ISO 9660 standard, and the need for special separator charac¬ 
ters has been reduced. The XARs as defined in ISO 9660 have 
been eliminated, and the functions of XAs (extended attributes) 
have been expanded through the use of the XA area in the di¬ 
rectory and path-table records. 
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The DIS 13490 standard is organized into four parts, as de¬ 
scribed below. 

• Part 1: General. States the notations and definitions used in 
this standard. 

• Part 2: Volume and boot-block recognition. Describes 
volume and boot recognition structures for interchange with 
other standards. 

• Part 3: Volume and file structure. Describes volume and file 
descriptors along with a new, more efficient XA capability. 

• Part 4; Record structure. Defines the various record types, 
such as fixed records, variable records, stream records, and 
so on. 

All parts of the standard are independent. The market will de¬ 
tenu ine what parts will be supported. Thus, a vendor can choose 
to implement only parts 1 and 2 for volume recognition and boot 
purposes, letting a system recognize what driver to use in mount¬ 
ing the disc’s native volume and file system. If a vendor were to 
implement parts 1,2, and 3—the volume and file structure with¬ 
out the record-structure support—a transportable volume for data 
interchange with other operating systems could be created. Part 
4 could be implemented for systems that support record structures, 
such as DEC’S VMS. Lots of implementations will probably 
support only parts 1,2, and 3, since many microcomputer oper¬ 
ating systems (e.g., Mac OS, DOS, and Unix) don’t use record 
structures. 

There is currently another CD-ROM standard, called Rock 
Ridge. Its intent is to use CD-ROM as a complete implementation 
of X/Open and Posix file systems and directories. The purpose of 
the Rock Ridge initiative is to create an agreeable common for¬ 
mat by utilizing the system area in the directory record of ISO 
9660 while maintaining compatibility with the installed base of 
ISO 9660 hardware and software. 

The SUA (system use area) in the directory record includes nec¬ 


essary information such as UID (user ID), GID (group ID), the 
UID and GID numbers used by receiving X/Gpen systems, 
the mode bits, and the major and minor device. Most Unix CD- 
ROMs already use this standard for file interchange among Unix 
systems. 

While the Rock Ridge standard provides data interchange with 
Unix systems, DIS 13490 will have to support future operating 
systems such as Windows NT, Fortunately, DIS 13490 provides 
many ways to implement future operating-system-specific needs 
by allowing vendors to embed information in the descriptors and 
the SUA. 

Conforming DIS 13490-receiving systems (i.e., systems that 
read data on CD-WO) will support a subset of ISO 9660, How¬ 
ever, the XAR in ISO 9660 won’t be supported by these receiv¬ 
ing systems. Thus, it is possible Lo have a disc that supports both 
ISO 9660 and DIS 13490 on the same medium. 

The Structure of DIS 13490 

DIS 13490 starts by using descriptors similar to those used in 
ISO %60. These descriptors can be categorized into three main 
parts: the CD-WO EA (extended area), the ETD (end-transaction 
descriptor), and path tahles. 

Volume descriptor sets, or VDSes, are located in the CD-WO 
EA. The EA is a container for volume and file descriptors (see the 
figure “CD-WO Extended Area”). The VDS contains at least 
one PVD (primary volume descriptor) and TD (terminating de¬ 
scriptor), and zero or more SVDs (supplementary volume de¬ 
scriptors). ETDs, and VPDs (volume-partition descriptors). 

In a CD-WO EA, different BDs (boot descriptors) can be writ¬ 
ten. This allows a “generic” boot CD-ROM, At start-up, such a 
boot ROM would be scanned for BDs for matching system iden¬ 
tifications. The system identification encodes the ope rating-sys¬ 
tem type and system-dependent options, such as combinations of 
processor type and memory management. After examining the 
boot identifier, the boot ROM can present the operator with a 


DIS 13490 Structure 


Volume descriptors 


j BEAD j 

PVD 

ETD 

svo 

VPD 

TO 

ESD 

1UD 

TD 
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Previous 

VDS 




End-transact ion descriptor 


Path table specification record 


Track specification, record 


New end-transaction descriptor 



Previous 

VDS 
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Patti table specification record 


Track specification record 


Path tabJe record 


1_3 Dirt A pointer 
[Hi Sub-Dir 2 A pointer 
fTl Sub-Dir 2B pointer 
D PileOOl pointer 
D FiEeOOS pointer 
D FitePD3 pointer 



Extended attribute area 


New path table record 


CH OirtA pointer 
Cll';Qub-Dir 2A pointer 
C3-Sub-Dir 2B pointer 
D FiieOQI pointer 
D Fitfi002 pointer 
0 Flie003 pointer 


Extended attribute area 



Dir 1A directory record 


Sub-Dir 2A pointer 
Sub Dir 2B pointer 


Sub-Dir 2A directory record 


RIO004 pointer 
FiieGOS pointer 


Li 

J 4 1 


Sub-Dir 2B directory record 


FjleOQS pointer 
Fi!eG07 pointer 


Sub-0ir 2B directory record 


] 


FileOOe pointer 
FHeG07 pointer 
FlleOOS pointer 


A CD- WO structure, illustrating the arrangement of & set of directories, subdirectories-, and files, with a new file (FileOOS) added\ 
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choice of operating systems that can be 
booted, 

A PVD identifies the volume, the vol¬ 
ume set to which the volume belongs, the 
volume’s attributes, the character sets used 
in recording the contents of certain fields 
within die PVD, and the rule for recording 
and locating the ETD. An SVD provides 
an alternate identification of the volume 
and the volume set to which it belongs, A 
VPD specifies a volume partition, attrib¬ 
utes of the partition, and its identification. 

The TD identities the end of a VDS. 

Because CD-WO is an updatable medi¬ 
um, the volume information can be revised 
by writing new VDScs. The standard also 
specifies how to recognize the most recent 
or valid VDS. In addition, in a CD-WO 
EA, or at a location pointed to by the ETD, an FSDS (file-system 
descriptor set) identifies the file set; the set of characters allowed 
in certain fields of the descriptors associated with the die set; 
attributes of the file set; optional application and publisher in¬ 
formation; and optional copyright, abstract, and bibliographic 
information. 

An FSDS contains an FSD (file-set descriptor—a concept of 
a logical volume) and an 1UD (implementation use descriptor). 
The FSD is directly associated with a path table that identifies 
every directory in the directory hierarchy describing the set of files 
in the file set. Thus, at least one FSDS should he written over a 
volume to describe the disc’s contents. Also, zero or more lUDs 
identify an implementation and contain information for that 
implementation’s use. The IIJD is one of the descriptors that al¬ 
low extensions for current and future operating systems' needs that 
are not yet defined by this standard. 


AH VDScs, FSDSes, and BDs are en¬ 
closed in a BEAD (beginning extended- 
area descriptor) and a TEAD (terminating 
ex tended-area descriptor). Thus, the CD- 
WO EA identifies that the CD-WO vol¬ 
ume and file-structure standard was used 
to write that disc. The figure "CD-WO Ex¬ 
tended Area*’ illustrates the minimum re¬ 
quired descriptors for a volume or a vol¬ 
ume set. The BD is optional. 

The ETD is one of the most important 
descriptors in DIS 13490. As the in¬ 
formation on a disc changes, VDSes, 
FSDSes, and ETDs are used to update 
the volume and file structure. The 
more a disk is updated, the more com¬ 
plicated these sequences of descrip¬ 
tors are. Thus, this standard suggests 
several rules for recording ETDs so 
that they can be searched effectively. 

An ETD contains a pointer to the 
current and previous VDS and FSDS 
and the previous ETD sequence, ETDs 
contain information for locating im¬ 
portant descriptors. The first is the PTI (path table information); 
the second is the volume-space table, which contains the TSR 
(track specification record). The PTI contains records that point 
to the location of the path table (which is discussed below). The 
TSR contains a set of records that describe a track, noting such 
things as its size and recording format. The figure “End-Trans¬ 
action Descriptor" on page 232 illustrates the ETD and the rela¬ 
tionship between a PVD and previous and current ETDs. 

Multiple PVDs and PTls allow multiple directory hierarchies. 
A palh table specifies the root of a directory hierarchy, each di¬ 
rectory in this hierarchy, and its relationship (if any) 
w ith other directories in the hierarchy. The path tables 
also supply the location and size of the directory file for 
each directory in the directory hierarchy. 

Volume-structure descriptors, path-table records, 
and directory records have an XAA (extended attribute 
area). This area provides extension capabilities to Lhe 
standard by providing the incorporation of tag-identified 
attributes. These attributes are associated with an ordi¬ 
nary file when the XAA contains tags in the directory 
record, and they are associated with a directory when the 
XAA contains tags in the path-tabic record. The XAA 
can contain several attributes, the number of which can 
exceed the desired directory (or path-table) record size. 
Or, such a record might contain attributes deemed by the 
implementation to be located in another extent. In this 
case, a continuation extent’s XAF (extended attribute 
field) provides this capability. The XAF is used to par¬ 
tition a designated continuation extent into a system-use 
area and an application-use area. 

By using the descriptors described above, the new 
DIS 13490 standard allows the updating of files on 
CD-WO media as described in the Orange Book. Con¬ 
sequently, the files can be modified, the directory hi¬ 
erarchy can change, and directories can be added with¬ 
in the constraint that write-once media will retain all 
previous revisions of recorded information. The figure 
“DIS 13490 Structure” on page 233 shows a simple set 


Vofume-at-Once vs. Track-atOiice 
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A look at how data is physically arranged on a disc using the various CD-WO 
formats. A lead in is a track written for drives to recognize the beginning of the logical 
volume. A lead out designates the ei id of a logical volume. The PC. A (power calibration 
area) consists of a test pattern on media that calibrates the laser's recording power for 
this disc. The PMA lprogram-memory area) stores physical information about the disc, 
such ax the number of tracks. A link terminates a block of data, while a gap is an 
Indicator for each physical tract TNkx indicates physical track number xx. 


By using descriptors, 
the new DIS 13490 
standard allows the 
updating of files on 
CD-WO 
media. 
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Audio/VideoBlendei:.. 



twice the blast, half the slots. 


Now, for the first time, you can get 
single-frame and full-motion video cap¬ 
ture with 16-bit audio on a single board! 

AITechs new Audio/VideoBlender 
provides this double blast in one. Receive 
the same high-quality sound of the 
leading audio board. Plus full-motion 
video capture. All on one board! 

Audio/VideoBlender eliminates the 
need for a separate, audio card for captur¬ 
ing, digitizing and playing back video 
and sound. Saving an expansion slot. 
And, the additional cost of purchasing 
individual video and audio boards. 

With one integrated audio/video 
board, compatibility issues also decrease. 
Spend time on producing videos rather 
than configuring audio and video boards. 

So, with Audio/VideoBlender, create 


and edit videos for business and home 
presentations with not only full-motion 
video, but 16-bit PC audio. Display color 
resolutions of 16-bit (64K) colors, 15-bit 
(32K) colors or 256 colors are available. 
Plus, connectors for NTSC or PAL 
signals. Conversion from the AlTech 
fonnat to various video capture formats 
including Microsoft AVI and Intel Indeo 
is also provided. 

For increased sound impact, 
AudioA/ideoBlender offers 16-bit digital 
recording with stereo line-in and micro¬ 
phone input. Up to two simultaneous 
audio source inputs with software 
selection control for microphone input 
or audio line-in are also available. 

If audio functions aren't a requirement, 
AlTech offers tire YideoBlender, Ail the 


features of the AuditWideoBlender ate 
offered except built-in audio. 

AlTech can assist you with other desk¬ 
top video needs too. We offer a complete 
line of fully compatible DTV products, 
including integrated audic/video output, 
compression and genlock/overlay 
products, and audio/video encoders. 

For a double blast in one, or informa¬ 
tion on our other products, contact your 
local dealer or call us at L80Q-882-8184 
or 1-510-226-8960, or fax 1-510-226-8996. 

AlTech International, 47971 Fremont BIvcL 
Fremont CA 94538 
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Now you can develop any sales 
presentation, school report, 
or even a family scrapbook 
using the power of multimedia. 
With 5ST you can produce 
dynamic presentations 
complete with scrolling text, 
sound, narration, graphs, 
pictures, video-even 
interactive capabilities, 5ST 
like* a slide carousel 
and a VCR player with point 
& click and drag & drop 
controls* Plus It utilizes 
two revolutionary operating 
techniques that no longer require 
you to learn complicated scrip I languages 
deal with litre-based editing systems. In fact, 
ifs so easy to use, you'll create a multimedia 
presentation in less than 60 minutes. GUARANTEED. 

Get into the multimedia 
action with SST. 
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make your presentations soar! 


Ever seen a grown pirate cry ? 


Just plug this in... and watch 
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The amazing Software protection system based on a 
hardware plug. Contains read-write programmable 
memory. This system is practical and easy to use for 
both programmer and end-user. Supports various 
programming languages, operating systems and 
types of computers. 


U-PL0G™ 

The premiere protection plug for UNIX systems 
that connects the standard serial port of computers 
and workstations. 


LAMPLUG™ 

Comprehensive network protection starts with 
a single plug. The LANPlug lets you operate 
protected software from any workstation on the 
network, while supervising a number of 
authorized simultaneous operation applications. 


CLOCKPLUG T 

This unique Time-limited software protection system is 
based on a plug containing a real-time dock, It allows 
users limited execution times for leasing and demonstration 
applications. 

A password system allows you to rewind the clock by telephone 
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of directory hierarchies that can be built with this standard, as well 
as the updated structure when a file is added to a subdirectory. 

Recording Methods 

The Standard of Recording (i*e„ “Orange Book Par! IT; CD- 
WO,” N, V. Philips and Sony, November 1990) identifies two 
methods that specify which tracks on a disc can be recorded. 
These methods are track-at-once and incremental\ with either 
fixed- or variable-length packets. Each recording method has a dif¬ 
ferent addressing scheme that has advantages specific to certain 
applications. 

Track-at-once, the only method widely used in the current 
market, refers to recording one or multiple tracks in one unin¬ 
terrupted stream, A simpler version of track-at-once is volume-at- 
once , which refers to the recording of a complete CD-WO volume 
in one uninterrupted stream; this is how CD-ROM is mastered. 
By using the track-at-once method, you can do stepwise creation 
of a CD-WO disc, with up to 99 tracks possible (see the figure 
"Volume-at-Once vs. Track-at-Once” on page 234), 

Incremental recording refers to writing within a track with 
multiple data streams, where they are separated by gaps. The 
recording of these streams need not be done at once. Streams 
within a track can be either fixed-length (i.e. T they are all the 
same length) or variable-length. However, this scheme requires 
that existing players recognize new information that resides 
among data streams. This embedded information cannot be rec¬ 
ognized by existing CD-audio and CD-ROM players. 

A multisession disc is a special version of a CD-WO disc. A 
session is a sequence of one or more tracks where the track num¬ 
bers form a continuous, ascending sequence. Each session could 
be an ISO 9660 volume. 

Note that both CD-ROM (Yellow Book) drives and CD-WO/ 
CD-R (Orange Book) drives do not support all types of recording 
schemes. For example, most CD-ROM drives can read only those 
discs that are recorded in a single-session, track-at-once format. 
Also, one brand of CD-WO recorder can record discs only with 
the track-at-once method. Users need to be aware of these limi¬ 
tations when deciding what type of CD drive to purchase. Al¬ 
though the logical formal of a disc conforms to the standard, the 
disc might not be readable by some drives. 

Within a year, most CD-WO drives should be able to record 
and read all three types of recording schemes. Also, new CD- 
ROM drives should be able to read all types of CD-WO discs. ■ 

Editor’s note: DIS13490, also known as ECMA 168 , is available 
from the European Computer Manufacturers Association, 114 Rue 
du Rhone, CM-1204, Geneva, Switzerland; phone: +41 22 735 36 
34; fax: +41 22 786 52 3L The research described in this article 
was carried out by the Jet Propulsion Laboratory at the California 
Institute of Technology, under a contract with NASA , Reference 
herein to any specific commercial product process, or service by 
trade name, trademark, manufacturer, or otherwise does not 
constitute or imply its endorsement by the U, S, government or the 
Jet Propulsion Laboratory , 
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Some Assembly Required 


Subclassing in OLE 2.0 

lt # s not just an API anymore: The Component Object Model of 
OLE 2.0 is the beginning of 7 object-oriented system services 




Much has been written about OLE 2.0, 
and a great deal of it smacks of resis¬ 
tance and harsh criticism. Much of the 
furor over OLE 2.0 seems to arise from 
its purported complexity and From the apprehension and 
resistance that accompany a paradigm shift. It seems that 
software developers, faced with another challenging ad¬ 
vance in software interoperability, are not amused. 

The problem is one of perception. Many perceive OLE 
2.0 as a newfangled cosmetic add-in for Windows 3.1, 
along with a needlessly complex set of specifications 
and implementation requirements. In fact, OLE 2.0 marks 
the delivery of new operating-system software and pro¬ 
vides new tools for managing complexity and solving 
problems. From a marketing perspective, Microsoft has 
done a great job of packaging this new ar¬ 
chitecture. Unfortunately, lost amid the en¬ 
suing chaos is the greater impact of a fun¬ 
damental improvement in how objects of 
“user-level” granularity are distributed and 
packaged in a GUI environment. Add in a 
dash of C++ fundamentalism, and you’ve 
got the makings of an object holy war. 


GEN KIYOOKA 


Interface Rigor 

If you get past the OLE rhetoric and mar¬ 
ket-speak about visual (I.e, t in-place) edit¬ 
ing, document centricity, automation, and 
so on, what remains is a fundamentally rig¬ 
orous and practical architecture for packag¬ 
ing and reusing software objects. In OLE 
2.0, this elegant underlying architecture is 
called the Component Object Model. Un¬ 
derstand this architecture, and you've got 
OLE licked. Fail to grasp its nature, and 
you’re forever mired in a sea of unfamiliar 
complexity. Fail to appreciate its value, and 
you're condemned to sit by and watch a 
software industry reorient itself around a 
standardized component marketplace. 

The pundits raise three major issues: (1) the apparent 
disparity between OLE’s object model and the inheri¬ 
tance-based C++ object model, {2) the amount of over¬ 
head involved in implementing an OLE object, and (3) the 
sacrilege of suggesting the impending disappearance of 
applications software from the GUI desktop. The first 
two can be resolved through a better understanding of 
the problems the Component Object Model was designed 
to solve. I 1 11 tackle them one at a time. I leave the third 


issue to be resolved by time itself, and its realization a tes¬ 
tament to the foresight of the OLE architects. 

OLE and C++: A Match Made in Purgatory 

The first issue might be restated as a proposition: “For 
Windows to be a true object-oriented system, it should be 
based on an object-oriented language (e.g,, C++) featur¬ 
ing encapsulation, inheritance, and polymorphism. The 
role of the programmer is to refine the functionality of the 
base system." OLE does not fully subscribe to or en¬ 
dorse this model as the proper solution for system-level 
(large granularity) software interconnection. 

Thus, under OLE 2.0, the use of C++ or inheritance is 
strictly relegated to an internal component implementa¬ 
tion detail. Other languages and software techniques can 
be used to implement objects. Publishing an object to be 
employed by people requires that the object expose a 


standard and rigorous interface, 

OLE's lack of support for a standardized inheritance 
mechanism merely indicates that inheritance is inappro¬ 
priate for rigorous, standardized software interconnec¬ 
tion between components due to be aggregated into ap¬ 
propriate solutions by the end user. Of the other criteria 
for object orientation, encapsulation holds the place of 
honor, with polymorphism-—or rather, reuse of inter¬ 
face—playing a secondary role. continued 
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Hands On 


Some Assembly Required 


INSTANCE.CPP: A minimal OLE application that instantiates the CPoly 
object from the OLE developer's kit. 

#include <windowa.h> 
finelude <ole2,h> 

// 

H This line is stolen from \OLE2\SAMP\DISPDEMO\CLSID.H, and it 
// represents the definition of a unique class identifier for 
// the CPoly polygon server used in the IDispatch sample. 

// 

DEFINEjOLEGUrn(CLSrD_CPoly ( 0x00020462, 0 , C); 

int PASCAL WinMain (HANDLE hlnstance, 

HANDLE hPrevInstance, 

LPSTR IpCmdLine, 
int nCmdShow) 

I 

BOOL fOk = (OleInitialize(NULL) == NOERROKJ; 
if (fOk} 

{ 

IUnknown FAR* plUnknown; 

// Creates an instance of the 

// class identified by CLSlD_CPoly 

HRESULT hResuit - CoCreatelnstance( CLSIDCPoly, 

NULL j CLSCTXJjOCAL_SEHVER, IXD_IUnknown , 

(void FAR* FAR*J&plUnknown); 
if£hResuIt * « NOERROR \ 

- ( 

MessageBoxf NULL, 

"plUnknown is pointing to an instance of the CPoly class *", 
M Hello World 0 , MB_OK ); 

// Release is equivalent to 'destiucting 1 the object 
pltJnkn own > Re 1 ease U; 

J 

OleUninitialize(|; 

I 

return fOk; 

J 

// Ignore this for now 
#include <initguid,h> 

DEFlNEj3LEGUlDtCLSIO_CPoly, 0x00020462, 0, 0) ; 


OLE Object-Jmpigmentation Overhead 

The second issue seems to arise when the neophyte OLE pro¬ 
grammer is faced with the complex administrative burden of im¬ 
plementing an OLE object or, worse, of implementing a multi¬ 
plicity of objects and interfaces in a fully OLE-enabled application, 
Windows 3.1 introduced a new administrative tool, a version 
resource, w hich allowed proper upkeep of shared DLL and EXE 
packages. OLE 2.0 introduces interface contracts, a system reg¬ 
istry for objects, globally unique class and interface identifiers, and 
a binary standard for exposing interface VTBLs (virtual func¬ 
tion tables). The administrative overhead in implementing an 
OLE object under the Component Object Model is considerable, 
but it's a fundamental prerequisite to robust interoperability. 

Interfaces as Contracts and Objects 

Conceptually, an OLE interface (or protocol) specifies a con¬ 
tract between two parties (i.e., software components). For in¬ 
stance, to implement drag-and-drop under OLE 2.0, the source and 
target windows agree to a protocol that involves two interfaces, 
IDxopSource and IDropTarget. Under the terms of the 
contract, the window capable of having objects dropped on it 
implements the functions defined by the IDropTarget inter¬ 
face. The window providing the objects that are dragged and 
dropped onto the target window implements the functions in the 
IDropSouxce interface. In this case, the protocol involves two 


separate parties and two separate interfaces. The 
ri gor of litis contract ensures that drag-and-drop 
functionality is implemented uniformly through¬ 
out the system. 

Unlike an informal grouping of function calls, 
an OLE interface binds a set of function calls 
together into a unit as an opaque means for ac¬ 
cessing an object. Contrast this with a more in¬ 
formal set of functions in a conventional APL 
The Component Object Model defines a binary 
specification of what an interface looks like. 
More concretely, it specifies a binary descrip¬ 
tion of what an interface is. 

This binary specification has these four goals: 

L To provide a function-invocation mechanism 
that provides a compile-lime-type-safe and 
opaque means for manipulating a software com¬ 
ponent object 

2. To provide polymorphic interfaces for differ¬ 
ent classes of objects with similar behaviors 

3. To provide a limited inheritance from a com¬ 
mon shared interface, called Unknown (analo¬ 
gous to a base superclass called Object in a 
standard, singly rooted inheritance hierarchy) 

4. To allow objects in the local process space 
and those in remote process spaces to be ma¬ 
nipulated in a uniform manner 

To achieve these goals, the Component Object 
Model uses a binary specification of an inter¬ 
face object as a pointer to an opaque chunk of 
memory whose first 32-bit element is a pointer 
to an array of function pointers representing the 
methods that encapsulate the object. This array 
of function pointers is a VTBL. 

Do-It-Yourself Polymorphism 

Consider the problems a VTBL interface sets out to solve. Imag¬ 
ine being exposed to Smalltalk in an educational setting and, in 
your first C programming assignment, being asked to implement 
an object-oriented, polymorphic class hierarchy with inheritance. 
The first practical C++ compiler for your operating environment 
would not be available for several years. 

One solution would be a message-passing architecture similar 
to the one used in the window manager of Microsoft Windows. 
In this model, polymorphism is achieved through generic param¬ 
eters whose contents are interpreted according to the message 
context. Inheritance is achieved by chaining uniformly defined 
message-handling functions. The message-handling function that 
first receives the message represents the most specialized subclass 
in the inheritance hierarchy. It can choose to discard, implement 
behavior for, or pass a message on to the handler of its immedi¬ 
ate superclass. Unfortunately, this method is ill-equipped to han¬ 
dle data definitions at each successive subclass in a hierarchy. 

Another solution strikes closer to the heart of the binary in¬ 
terface standard of the OLE Component Object Model: You en¬ 
vision the accretion of both data and functions as proceeding in 
an orderly fashion down from a general superclass to a specific 
subclass. Since you*re a C programmer fond of malloc () and 
fxee () t you have decided that an object be instantiated by 
malloc () and destroyed by f ree (}, To separate the behav- 
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The Component Object Model 
allows the consumer to 
manipulate objects only through 
the object’s 
interface pointer. 


ior from the private data of these objects, you decide to make 
the first data element of every object a pointer to an array of 
function pointers. Each successive specialization in die class hi¬ 
erarchy can add its own new functions to the array of function 
pointers and its own new data to the private data definition. Only 
one array of function pointers need be maintained for each class. 

This is exactly the binary model used in a single-inheritance 
C++ class hierarchy. C++ multiple inheritance introduces vul¬ 
garities to this otherwise comprehensible and clean model. 

Proxy Interfaces for a Uniform Representation 

The Component Object Model lets consumers manipulate ob¬ 
jects only through the object’s interface 
pointer. Given this opaque definition of 
an interface, the Component Object Mod¬ 
el’s final goal can be realized; accessing re¬ 
mote and local objects in a uniform way. 

Consider a rectangular chart object that 
has been inserted into a spreadsheet ap¬ 
plication, The spreadsheet manipulates the 
chart object’s contents by invoking func¬ 
tions on the object’s OLE interfaces. But if 
another application program implements the chart object, the ac¬ 
tual implementation is performed in another process space. There¬ 
fore, the interface pointer used by the spreadsheet application 
points not to the chart object itself, but to a proxy representation 
of the chan object’s interface in the local process space. The 
proxy object forwards the methods invoked on this local interface 
(through a lightweight RPC, or remote procedure call) to the ac¬ 
tual implementation in another process space. 

This is the fundamental magic of OLE 2.0. By performing a 
major behind-the-scenes effort, OLE exposes a uniform and fa¬ 
miliar (i.e., function through-pointer invocation) means lor ma¬ 
nipulating all objects in the system. 


A Minimal OLE Program 

Rather than jump into a fully capable 
OLE application with thousands of lines 
of code, look at the INSTANCE.CPP 
listing—the OLE equivalent of “Hello 
World." As you can see, the most basic 
requirements for an OLE application 
do not extend much beyond the basic 
requirements for a standard Windows 
application. Execution begins at Win- 
Main, and two additional calls, 01 e- 
Initia 1 ize {) and GleUnini- 
tialize (), arc required for a bona 
fide OLE application start-up and shut¬ 
down, The rest of the code involves in¬ 
stantiation, our next topic. 

Remember (from OLE LO) that the 
OLE system maintains a system reg¬ 
istry—essentially a hierarchical data¬ 
base containing information about each 
OLE-capable object server on your 
computer. Each OLE application is re¬ 
quired, as part of its setup program, to 
merge its information with the registra¬ 
tion database. Instantiating an OLE ob¬ 
ject is similar in principle to late binding 
or dynamic linking. Applications that 


know nothing of each other can communicate by invoking func¬ 
tions on objects owned by one another. The registration data¬ 
base is a key pail of the process, providing a central repository 
(i.e„ catalog) of system parts. 

Creating an Instance of an OLE Object 

Look at INSTANCE.CPP again. This code shows how to cre¬ 
ate an instance of an object. To instantiate an object, you need to 
know its globally unique class identifier. These class identifiers 
are stored in the registration database (where you’d normally be 
obtaining it). But for the sake of clarity. I’ve taken a copy of the 
definition of the class identifier for CPoly from the code to 
D1SPDEMO, included in the OLE developer’s 
kit, and placed it directly in INSTANCE.CPP, 
The interface pointer returned by the Cc- 
Create In stance £) function represents 
the instantiated object. Having a pointer to 
the IUnknown interface is like having a 
pointer to CObject, the root class, in 
MFC (Microsoft Foundation Classes). You 
know nothing specific about the object ex¬ 
cept how to release your reference to it 
(IUnknown: : Release ()) and how to 
ask it for other interfaces it may support 
(IUnknown: : Query Inter face). 

To run INSTANCE.EXE on your sys¬ 
tem, your computer has to have the OLE 2.0 developer’s library 
installed. If the Dispat ch polygon sample programs function 
correctly, INSTANCE .EXE should, too. This is a large-mode I 
program created with Microsoft Visual C++; it links implicitly to 
the OLE2.LIB (OLE2 .DLL) and CGMPOBLLIB (COMPOBJ 
.DLL) import libraries. 

The Subtleties of Using Interfaces 

Now that you have had a chance to examine the instance appli¬ 
cation, you should be familiar with the basics of OLE objects: 



QUERYINTERFACESOF is a method of the CBrowseDIg class, which, when given a 
pointer to the IUnknown interfaces, invokes the Query In ter face method to see 
what inrerjaces are supported by the object. For each interface that is supported, it 
adds the name to the listbox, 

void CBrowseDIg Query InterfacesQf(IUnknown FAR* plUnknown) 

E 

POSITION Position c m_RegIntel faces. GetHeadPosiEion 0 ,* 

COLEInter face *pInterface; 

while { Position && (plnterface = 

(COLEInterface * ) m_RegInterfaces .GetAt (Position) ) ) { 

const char * Name = {const char *} (*plnterface-iGetNatne 0 J ; 

IID Interfaceld; 

if (NOERRGR==ITDFromString( fchat*)(const chai *) 

(*pinterface >GetIID0 b klnterfaceld)) [ 

IUnknown FAR* pQueriedlnterface; 
if {plUnknown- ^Query-Interface (Inter faceld, 

(void **)fcpQueriedlnterface)==NOERROR) [ 
m_Inter£aceLB.AddString( Name J; 
pQueriedlntex face-> Release ()i 


l 

1 

plnterfa.ee * 
(COLEInterface 


)m_RegInterfaces.GetNext( Position ); 


1 

m Inter faceLE. AddStr ing ( n IUnknown" ) j 
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FaxFaets is the revolutionary fax-on-demand system 
that allows your customers and prospects to request 
information by simply pressing a few phone buttons. 
In seconds, a fax "full of facts 1 ' is sent to the caller 


■ Instant information available 
24 hrs. a day. 

■ Reduces operating costs. 

TRY THIS DEMO: 

708/924-3030 
DOC, NO. 889812 


■ Ideal for dispersing literature, 
specs, pricing or customer 
support 

■ Provides answers, while 
customer's interest is peaked, 

m Credit card charge per fax. 


Fax/u 


■ Easy to install by 
non-technical person. 


Wheaton, Illinois 60187 


nets 

by Copia International Ltd. 


708/682-8898 
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FAIR 


exhibits and eductrtioijar prograi 
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The Los Angeles Computer Fair is the first in a series 
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presented by National Productions. Come se.e, com¬ 
pare, and learn more about hundreds of 
Take odvpntage of special snow t 
build your knowledge baser 
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i 


Call for mora information: 
1 - 800 - 800-5600 

Presented by NotionoI Productions, California r s leading 
producer of computer retail shows for over fen years. 


Co-Spansars: 


MlCROliMES 


PIBMUG 

PisaGena IBM Lshs Group 

Notional Productions, Inc. 
16175 Monterey Rod, 5te, 4 
Morgan Hill r CA 95037 
TEL (408) 778 5200 
FAX (408)779-1374 


Some Assembly Required 


constructing an instance of a class, invoking functions on the in¬ 
terface pointer (instance), and desiructing the instance (Re¬ 
lease). It’s time to expand the scope of this discussion. 

Obviously, the interface IUnknown, with just three mem¬ 
bers (i.e., Query in ter face, AddRef, and Release), has 
limited applicability for creating a compound document imple¬ 
mentation with in-place editing, OLE automation, and the like. 
Under OLE 2.0, you generally do object instantiation by re¬ 
questing a new instance represented by a pointer to the IUn¬ 
known interface (as in INSTANCE.CPP). The consumer using 
this object then queries the object about its capabilities by re¬ 
questing further, more specific, interfaces through the Query- 
Interface () function. 

If the object is capable of supporting the functionality implied 
by the interface. Query Interface () gives the consumer ad¬ 
ditional and more capable means of manipulating the object. An 
application developer can begin by implementing a few inter¬ 
faces and successively add functionality until the complete OLE 
feature set is realized. 

LBROWSE.EXE is a small program that demonstrates the gen¬ 
eralized model of locating and instantiating objects by way of 
the system registry. It also demonstrates the use of Query In¬ 
terface () as a means of interrogating an object to determine 
that object's capabilities. The program enumerates all the object 
classes in the registry. You simply choose a class from the first 
listbox, and you see a second listbox populated with the names of 
the interfaces that an object of the selected class is capable of 
supporting. 

IBROWSE.CPP simply instantiates the object requesting the 
IUnknown interface. Once this interface has been obtained, 
IBROWSE.CPP enumerates all the interfaces listed in the system 
registry, calling Query Interface () on the IUnknown point¬ 
er for each interface type. By simultaneously examining this pro¬ 
gram and exploring the structure of the system registration data¬ 
base, it's easy to understand Lhe role of the registry in OLE 2.0. 
QUERYINTERFACESOF is from the [BROWSE source code. 
(You can explore the structure of the system by using the REGED- 
IT.EXE utility with / v on the command line. This utility is dis¬ 
tributed with the source code associated with this article.) 

Because of the opaque nature of interfaces, and because the im¬ 
plementation and interface of an object can span process and 
even machine boundaries, managing memory in this object mod¬ 
el has some inherent complexity. Unfortunately, the Component 
Object Model places the burden of managing this complexity 
squarely on the shoulders of Lhe implementer. Ironically, just as 
C++ introduced a convenient automatic constructor/destructor 
model for reducing memory management complexity common in 
C programs, the Component Object Model introduces a refer¬ 
ence-counting system. Bui unlike in Smalltalk, which provides au¬ 
tomatic language (i,e,. transparent) support for object reference 
counting, the C-E+ or C programmer has to be mindful of a bevy 
of reference-counting rules. Two steps forward, one step back. 

For simple programming examples like the ones accompany¬ 
ing this article, the use of reference counting is trivial. As the 
implementer creates an instance of an interface pointer for die con¬ 
sumer, the reference count on that interface is bumped by one. 
This is not evident in the accompanying listings because it takes 
place in the private code of the application (or DLL). The use of 
Release () (invoked on IUnknown) is visible in IBROWSE 
.CPP: Each interface pointer obtained from Query Inter¬ 
face () is released, as is the initial interface pointer obtained by 
CoCreatelnstance ()„ continued 
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Everyone 

makes claims. We make sure. 


When the industry wants 
product testing taken to the nth 
degree, they take it to NSTL, 

In every field, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing lab. 

Tlie NSTL compatibility certification 
seal on a product says that it withstood 
the toughest lab in the industry — and 
it's ready for your business. 

The seal saves you a lot of comparison 
and guesswork. It says you'll find the 
product compatible with a wide range 
of business applications and hardware. 

It helps you make the right choice. 

Real-world testing for real- 
world use. 

Beyond compatibility testing, we 
access nearly eveiy conceivable 


problem — from engineering-level 
hardware bugs to the everyday usability 
of business software. 

And we test with the end-user in 
mind, in a real-world environment, just 
the way your staff uses equipment 
Except our trials are more punishing. 

Our publications, and others 
that publish our work. 

In a separate facility we also do 
comparison testing for our own 
Ratings Reports: Software Digest®, PC 
Digest® and LAN Reporter®. They're 
read by people who purchase an 
average of more than 8500,000 in 
microcomputer hardware and 
software annually. 

And because of the respect weVe 
earned, some of the industry's leading 
publications, like Data Communications, 


LAN Times, Unix World and Datapro 
Research Group publish our test results. 

Look for the NSTL seal and 
be sure. 

Experts rely on the NSTL name: 
now you can, too. The final test of a 
product is its compatibility in a 
business environment. The NSTL mark 
tells you it's already met that test Look 
for it when you compare products. 


NSTL 

Plymouth Corporate Center 

Box 1000, Plymouth Meeting, PA 19462 

215*941-9600 
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Your PC goes Mac!! 

MacDisk* 

Reads, writes and formats 
Mac 1,44 MB floppies. 

Under Windows, file exchanges between 
Word, Excel, PageMaker, XPrcss, 
and other sibling applications, 
without any hardware modification. 


MacSQ* 

Reads/writes 44/88 MB 
Mac SyQuest cartridges. 

Transfer of scan files, colour separations. 

Supports Adaptec/ASPI-eompaLible adapters, 
low-cost adapters and parallel port solutions 
(Puma, D2-Para). Under Windows with ASPI, 
under DOS for other con figurai ions, 

MacScuzzy* 

A superset of MacSQ, formerly announced and advertised as MacDisk Pro, 
also drives 128 MB MO cartridges and 90 MB Bemouillis and soon even 
bigger Mac SCSI volumes (600 MEMO). 

Logicieis & Services DUHEM 

21, rue La Bruytre - F-75009 PARIS (France) 

Tel. (33.1) 49 70 04 55/Fax (33.1) 49 70 04 56 
Free leaflet and demo disk. Offer good until supply lasts. 

MacDisk 125 $, MacSQ 200$, MacScuzzy 245$ (without S&H fees), 

EEC residents, add French VAT (18,6 %),. We accept most credit cards. 
Dealers welcome. Software in French/Engl ish/German. Manual in French/English, 
* Registered trademarks of LpD in France and trademarks of LSD elsewhere 
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Some Assembly Required 


Subclassing and OLE Interfaces 

1 mentioned earlier that the Component Object Model does not al¬ 
low subclassing—that is, taking an existing interface and refin¬ 
ing the behavior of methods in that interface. However, just as 
every great musician eventually learns the appropriate lime to 
break rules concerning embouchure, harmony, and form, making 
maximum use of the OLE architecture smacks of misbehavior. 

Subclassing under OLE 2.0 is as simple as providing an in¬ 
termediary any time a request is made for an interface pointer, 
through either Query Inter face () or standard function calls 
to the OLE libraries, like CoCreatelns tance (). The inter¬ 
mediary forwards the call to obtain the interface pointer. However, 
it also creates a mock interface, stores the actual interface point¬ 
er in this mock interface's private data, and passes the mock in¬ 
terface back to the caller. Since ihe details of the interlace meth¬ 
ods are well known, any function in voked on the mock interface 
can be forwarded to the actual interface with any desired pre- or 
post-processing. 

No! surprisingly, this is also an accurate description of the 
proxy-interface stubs and marshalling used by the OLE system to 
forward method invocations over process boundaries. Using 
these techniques completely violates the pure theoretical under¬ 
pinnings of interfaces under the Component Object Model so 
if anyone asks how you happened on the notion, fd appreciate it 
if you recall how it came to you in a dream. 

Hooking into standard function calls like CoC reate In¬ 
stance () can be messy. However, ihcre's a much easier, flex¬ 
ible, and general method, illustrated by the HANDLER sample in 
the OLE 2.0 developer's kit. The sample illustrates the use of 
subclassing in creating a nifty debugging tool 

HANDLER is an example of exposing OLE interfaces from a 
DLL instead of by a separate EXE, It stands as an intermediary 
directly between the consumer and the provider of interfaces by 
rewriting the registration database entries to lock the OLE system 
into requesting interfaces from the handler instead of from the ac¬ 
tual objects (tucking the original entries away for safekeeping). 

The Component Object Mode! affords other conveniences for 
large-granularity reuse through aggregation. But the number of 
practical circumstances in which granular objects can be aggregated 
into new entities is yet to be adequately demonstrated. For some, 
genetically mutating Excel with PageMaker through aggregation 
may be the fulfillment of a lifelong dream; for others, decidedly not. 

Dispelling any initial impressions of OLE 2.0 that you may 
have gathered may not always be easy. However, aside from the 
thorns surrounding reference-counting semantics, the model un¬ 
derlying OLE 2.0 is well thought out, clean, and simple. In fact, 
the uniformity and simplicity of the model make it possible to at¬ 
tempt such wondrous feats of software as in-place editing. 

No software designer committed to object-oriented methods, 
usability, or the benefits of software systems that can be suc¬ 
cessfully managed will think twice about employing OLE. Those 
who do hesilate will one day complain that Microsoft unfairly 
dominates component software solutions, even though today we 
all stand as equals on the threshold of this new order. ■ 

Editor's note: Both source code and executable files are available 
electronically; see page 5 for details. 


Gen Kiyooka (San Diego, CA) likes OLE and its implications and t as a tool 
developer welcomes any suggestions that will make the construction of OLE 
software components pleasurable and productive. You can reach him an the 
internet or BIX at gen@bix.com. 
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Pournelle 


JERRY POURNELLE 

Travels and Travails 



The good news is that we have the Novell NetWare server 
running. Alex installed NetWare 3.11 on a Gateway 2000 4DX2- 
50, and all went well. I haven’t had a chance to work with it 
much yet, but at least it’s installed. Windows for Workgroups 
is no bad start on LANs for small businesses, but it does have 
limits; in particular, it hasn’t been reliable with large-capacity 
optical drives (see below), doesn’t have security, and has very 
limited support for DOS machines. We’re looking forward to 
working with NetWare to link up Windows, OS/2, and Macs. 

We’re using NetWare 3.11 rather than version 4.x because I’m 
told that getting 4.x up and running can be more difficult, and 
since I don’t have multiple servers or a complex system, version 
3.11 is good enough. I expect I’ll know a lot more about that in a month or so; 
stay tuned. 

One reason 1 didn’t get to the network earlier was that the trips haven’t 
stopped. Three this month—I’m writing this crammed into steerage class on 
a cross-country flight. I was asked to lecture on space operations to the Air War 


Traveling, lecturing, 
lobbying, watching 
the launch of a 
spaceship, testing 
modems, setting up 


College at Maxwell AFB in Alabama, and the 
U.S. government not only wants my lime for 
what amounts to no fee, but they will pay only 
for a tourist-class seat. With all my travel f have 
upgrade certificates, but I didn't manage to book 
an upgraded seat; which gives me an opportunity 
to test laptops under ghastly conditions* 

One trip I did thoroughly enjoy was to White 
Sands Missile Test Range to watch them launch 
my spaceship. Actually, DC/X isn't quite a 
spaceship, and it isn't really mine; it’s a one- 
third scale model of the spaceship that General 
Graham, Max Hunter, and I sold to the Nation¬ 
al Space Council in 1989. McDonnell Douglas 
managed to build it on time and in budget, and 
it flew precisely as expected, going up, hovering, 
and landing on a tail of fire* 

My present trip combines my lecture at the 
Air War College with a trip to Washington to 
talk with members of Congress about how we 
can revive the X programs, which enabled the 
U.S. to dominate world aerospace for three 
decades after World War IT. Alas, the only peo¬ 


ple who remember how the X programs worked 
are dinosaurs like me. 

The X programs were not big operational proj¬ 
ects, nor were they prototypes. They were small, 
tightly managed projects using the best avail¬ 
able technology to build the best test vehicles 
we could make. The output was a practical ap¬ 
plication of new technologies that could then 
be used by industry to build operational aircraft. 
The effect was to reduce technical uncertain- 
lies, Firms could concentrate on using that tech¬ 
nology to build marketable products. Entrepre¬ 
neurs will take market risks or technical risks, 
but faced with both, they'd rather put their 
money in something less uncertain. 

The X programs gave us a long period in 
which it would have been thought absurd for a 
major airline to buy airplanes from anyone but 
U.S. companies. Then McNamara canceled the 
X programs in the name of arms control Now, 
you're as likely to fly on an Airbus as a U.S. 
plane, and the Brazilians are selling us com¬ 
muter airplanes. How are the mighty fallen.... 


a NetWare network, 
having printing 
problems, getting 
a new monitor— 
Chaos Manor 
is aptly named 
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I’m writing this on the ancient 

Zenith Mastersport 386SL, which turns 
out to be endurable even in steerage. The 
Mastersport has a smaller screen than some 
of the newer laptops, but that" s counter¬ 
balanced by that splendid Zenith keyboard 
and a general feel that just plain works; 
and perhaps the small screen is an advan¬ 
tage given the cramped working space, 
rve carried a lot of laptops, and I've liked 
several of them; but every time, I find my¬ 
self coming back to this old Mastersport. 

I remember when 9600-bps modems 
were a big deal; now they all come with 
14,4 Kbps* and many are even faster. 
Whether you can use that new speed is an¬ 
other matter. The latest arrival at Chaos 
Manor is the ATI 14400 ETC, ATI Tech¬ 
nologies is no newcomer to the modem 
game. Many of my friends are very fond of 
their communications equipment. 

The ATI 14400 ETC modem comes 
with a communications program called 
Comit and SofNefs FaxWorks 3.0 for 
Windows. I can't recommend Comit at all T 
but the modem works all right with Data- 
storrrf s Procomm Plus and Hyper Access, 
which some columnists swear by. Fax¬ 


Works isn't my favorite laptop fax pro¬ 
gram for Windows—Fm more familiar 
with BitFax* which comes with the 
AT&T/NCR machines—but it seems to 
work all right, 

Washington, D,C., has lousy tele¬ 
phones* as I discover every time I go there. 
Whatever modem I carry* I have trouble 
getting on-line at all* and I almost never 
manage to connect at 9600 bps. On this 
last trip* I traveled light: no checked lug¬ 
gage* just a briefcase and my wheeled ear- 
ryons. After I got my clothes and tooth¬ 
brush in, there was precious little room 
for electronics* so I carried Macronix's 
Max Lite 144 fax modem* which is only 
slightly larger than a pack of cigarettes. 
When it came time to connect to Tymnet in 
Washington, I found that a 9600-bps con¬ 
nection was impossible. It took three tries 
to get on at 2400 bps with error correc¬ 
tion. That worked, but there was so much 
error correcting* it feh like 300 bps. 

When I got home, I decided to experi¬ 
ment. Was my problem with the Master¬ 
sport* the MaxLite 144* or Procomm? The 
first move was to call the Washington 
9600-bps number with my standard set¬ 


up: the Big Cheetah 486* Procomm run¬ 
ning as a DOS program under Windows* 
and a USRobotics Courier HST Dual Stan¬ 
dard 14.4-Kbps modem. Fve always con¬ 
sidered the USRobotics modem the all- 
around best one available for connecting to 
noisy lines. (Also* USRobotics updates 
their firmware for modems in the field; 
have you registered your modem?) 

When that worked on the first tty, I tried 
the 9600-bps number with the Mastersport 
and the MaxLite 144. No lock in three 
tries. At 2400 bps* I got a lock* but it was 
a slow throughput* just like when 1 was in 
Washington; so at least the condition was 
repeatable* and I could run some tests, 

I got the same result with the MaxLite 
144 and Big Cheetah* so it wasn't likely 
that the problem was a bad serial port on 
the Mastersport. To be sure, 1 tried the US¬ 
Robotics modem on the Mastersport and 
got a 9600-bps connection first thing. Then 
I tried the SupraFaxModem 14400. That 
locked on at 9600 bps, but it needed two 
tries. At 9600 bps* the ATI modem locked 
on first try. No difference between the ATI 
and the USRobotics modems in several 
trials; both worked perfectly. Several tries 
with the SupraFaxModem showed that it 


YourChoiceof Keyboard Monitor Switches 


Access multiple computers with a single keyboard and monitor 
to cut equipment costs, save valuable space, and end clutter 


Simple pushbutton operation for quick selection 
Four, eight, or twelve ports per unit 
Daisy-chaining connects unlimited number of CPUs 
Compatible with EGA, VGA f Macintosh, Sun, and others 
Optional keyboard booting for 286,386, and 486 
Optional R3232 or PS/2 mouse interface 
PCB construction for high reliability and low crosstalk 
Rack mount, matrix, and customized units available 



Manually controlled unit 


l Switch by keystroke, from front panel, or RS232 port 
i Two or four ports per unit 
i Cascade units to support up to 255 CPUs 
I Supports monochrome^ EGA, and VGA 
I Includes keyboard booting for 286,386, and 486 
I Includes RS232 and PS/2 mouse interface 
i LEDs display selected CPU and CPU power-on 
i Sea n f unction swi tc h e s a mong CP U s au tom aticaily 




Keyboard controlled unit 


Call toll-free now 
for your copy of our 
Switching and Sharing 
Solutions catalog. 

Other Rose products: Print servers, printer sharing units, 
print buffers, keyboard monitor extenders, video sputters. 
All floss products am US-msde and have a t -year warranty. 


Make the Rose Connection 


10850 Wilcrest Drive • Houston, Texas 77099 • Phone (713)933-7673 • Fax (713)933-0044 


1 - 800 - 333-9343 
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STATiSTICA/w ™ (for Windows) Complete Statistical Sys¬ 
tem with thousands of on-screen customizable, presentation-quality 
graphs fatly integrated with all procedures ■ Complete Windows 5-1 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
support m Unlimited numbers of data-, results-, and graph-windows 
■ Inter-window integration: data, results, and graphs can be treated 
as ob[ects and converted into one another in a number of ways m 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi¬ 
way tables with banners (presenlation-quaJity reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step¬ 
wise discriminant analysis; log-linear analysis; factor analysis; dus¬ 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast¬ 
ing; lags analysis; quality control; process analysis; experimental de¬ 
sign faith Taguchi); and much more ■ Manuals with comprehen¬ 
sive introductions to each procedure and examples ■ Hypertext- 
based Stats Advisor expert system ■ Extensive data management fa¬ 
cilities (spreadsheet with long formulas, block operations, ad¬ 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) ■ Batch command 
language and macros also supported, “turn-key system” options m 
All output displayed in Scrollsheets™ (dynamic, customizable, pres¬ 
entation-quality tables with toolbars, pop-up windows, and Instant 
2D, 3D and multiple graphs) ■ Extremely large analysis designs 
(e,g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) ■ Megafile Manager with up lo 32,000 variables (8 Mb) 
per record ■ Unlimited size of files; extended (' quadruple 1 ') preci¬ 
sion; unmatched speed ■ Exchanges data and graphs with other ap¬ 
plications via DDE or an extensive selection of file import/export fa¬ 
cilities ■ Hundreds of types of graphs, including categorized multi¬ 
ple 2D and 30 graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ■ Facilities to custom design new graphs and add 
them permanendy to menu m On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com¬ 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con¬ 
trol for slides and printouts; unmatched speed of graph redraw ■ 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs m Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay¬ 
ered compressions, marked subsets m Price $ 995 . 


Quick STATIST ICA/W™ (for Windows) A comprehen¬ 
sive selection of basic statistics and the fall graphics capabilities of 
STATlSHCA/w ■ Price $ 495 . 


ST AT I ST 1C A/DOS (for DOS) A STATISTICA^-compat- 

ible data analysis system ■ Price $ 795 . 


Quick STATI STIC A/OOS" (for DOS) A subset of STA- 
TISTICA/dos statistics and graphics ■ Price $296. 


Domestic sh/h 110 per product; 14-day money back guarantee. 
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2325 E. 13th St. ■ Tulsa 
Fax: (918) 363-4376 


OK 74104 • (918) 563-4149 


Europe (Hamburg, FRG), 

4200347,fa*: p_4g/4911310; StatSoft UK (London, UK), c' 


STATISTiCA/Mae (for Macintosh) A STAD^TICW-ccunpailble, 
comprehensive data analysis and graphics system designed for the Macintosh M 
Urge selection of statistical methods (idly integrated with presentation-quality 
graphics (Inch EDA mulhplois, a wide selection of interactively rotatable 3D 
graphs; MacDraw-style tools) ■ Unlimited size of Bles ■ Full support for System 
7, inch "Publish and Subscribe" ■ Price $695. 

Quick ST ATIST 1C A/Mac J (ibr Macintosh) A subset of STATE- 
TICA/Mac: a comprehensive selection of basic statistics and the full graphics ca¬ 
pabilities of STATTSTICA/Mac 9 Price $395. 



( (London, Utf), oh: Q462M83822, 
fax: 0462/482855: StatSoft Paefflc (Meibcurns, Australia), oh: (03) 663 
6500. fa*: (03) 663 6117; StatSoft Canada-CCQ (Ontario), ph: 416-B49-0737, fa*: 416-048-0910. Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Hol¬ 
land: MAS JuJsing, 071 -230410; France: Version US (1) 40590913: Sweden: AkademiData 016-240035; Hungary: Dagent Kft 186-5702; Belgium: TEXMA 10 61 16 2S: South Africa: Oalrls 12 663-4500; 
Japan (Macintosh): Three's Company. Eno„ 03-3770-7600; Japan (DOS and Windows): Design Technologies, lnc„ £>3-3667-1110. 

SwI&Jrt, STATISTIC A/W Quick STATISTICAL, STATISTICAMhc, QuIttSTATJBTCM/ar, STATISTICMJOS, Quick 9 TAT 45 T*CA/DQ 9 and Sflraftjhaat ara br^temarka ot StatSotf, 
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would always work, but sometimes it did 
need two tries, I never got a 9600-bps lock 
with the MaxLite 144, 

After that, I tried a particularly noisy 
path line to an Internet node down toward 
San Diego. It’s a good test; of all my 
modems, including the ATI, the only one 
that would work at 9600 bps was the US- 
Robotics, and it took two tries before it 
got an error-correcting lock. All the others 
failed no matter how often I tried, despite 
experiments with initializations. 

The ATI modem comes with good man¬ 
uals, and it’s generally easy to set up, but 
you may have to try different setup strings. 
The USRobotics modem generally works 
with its default settings, I have similar re¬ 
ports from Mike Banks, the coauthor of 
my communications book. If you deal with 
lousy communications nodes, you’re bet¬ 
ter off using a USRobotics modem. The 
ATI 14400 ETC is nearly as reliable. 

Of course, both those modems are big. 
If you’re traveling, the SupraFaxModem 
costs less, is much smaller and lighter, and 
will generally do the job, but it’s still bulky 
compared to the MaxLite 144, The Max¬ 
Lite 144 can be battery-powered, but, alas, 
it won’t always connect at 9600 bps. How¬ 
ever, it usually will get 9600 bps, and it 
always seems to work at 2400 bps, 

I have found a real glitch in the 

networking capability of Windows for 
Workgroups, but I learned to love Maxi¬ 
mum Storage’s Duette optical drive. My 
Windows for Workgroups network usu¬ 
ally consists of four machines: three 486s 
of various speeds and one 386, Windows 
for Workgroups is a peer-to-peer network 
and doesn’t really have servers, but the 
386 sort of functions that way. It sits back 
in the cable room and is loaded down with 
assets to be used by the other machines. 
In particular, it has a Pioneer DRM-604X 
Minichanger CD-ROM drive and a Pio¬ 
neer read/write optical drive, which 1 use 
for archiving programs and book files 
when I am done with them. 

Sometimes, when I use File Manager 
to move a big chunk of stuff across the 
network to the Pioneer optical drive, the 
system will trundle along for a while and 
then lock up. When it does that, it locks 
up cold, and I can’t access either the send¬ 
ing system or the 386 “server 1 ’ where the 
optical drive resides. When that happens, 
I can generally use Ctrl-Alt-Del on the 
sending system: to close File Manager, 
and after a while, something times out over 
on the 386. I’ll then find that some files 
have been moved and some haven’t. 

I confess this annoyed me, but it didn’t 
happen often enough that I really worried 


about it. No data was lost, and nothing was 
irretrievably locked up. While my general 
philosophy is that if an error rate is high 
enough to measure, it’s too high, there 
were so many possibilities—the Pioneer 
optical drive, the Cheetah 386, one of the 
network cards, Windows for Workgroups 
itself—that I just learned to live with it. 

Then! got the Duette drive. This thing 
is the fastest optical drive Fve ever seen. I 
used a Future Domain SCSI card to install 
it on a Gateway 2000 4DX2-66, and it just 
screamed. Meanwhile, I did have the prob¬ 
lem of storing a whole bunch of installed 
applications files while 1 reformatted the 
PS/2’s hard disk. The simplest way was 
to use LapLink Pro and a parallel port to 
move the files to the Duette. That’s much 
slower than the slowest network, but it 
does work. 

My first attempt wasn’t very success¬ 
ful. Since the Duette seemed to work just 
fine under Windows—it appeared as drive 
D on the Gateway 2000—I did the file 
transfer with the Gateway 2000 running 
Windows for Workgroups and the PS/2 
running OS/2. This had the advantage that 
I could move files between the PS/2 and 
any computer on the Windows for Work¬ 
groups network. However, when I started 
moving huge blocks of flies from the PS/2 
to the Duette, odd things happened, and 
eventually the system locked up. 

The remedy to that was to exit Win¬ 
dows and run LapLink Pro under DOS on 
the Gateway 2000. That worked fine, and 
pretty soon I had 400 MB of files trans¬ 
ferred from the OS/2 system. When I put 
the Gateway 2000 back into Windows for 
Workgroups, I had no problems moving 
files from the Duette to other machines. 

So far, so good; but then I tried to move 
some files across the network to the Duette. 
Pretty soon the system locked up, exactly 
as it had with the Pioneer optical drive, so 
I had the same problem with two differ¬ 
ent computers running two different opti¬ 
cal drives. Clearly, Windows for Work¬ 
groups isn’t happy about networking to 
optical drives. 

OK, thought!: I’ll move the files to the 
Gateway 2000’ s hard drive and then move 
them again onto the Duette, That way, I 
won’t be writing to the optical drive across 
the network. 

The transfer to the Gateway’s hard 
dri ve worked fine, but when I moved this 
big block of stuff onto the Duette—a local 
move—once again it locked the system, T 
exited Windows and used Norton Com¬ 
mander to move the files under DOS. That 
was no problem. I’m told that people run¬ 
ning straight Windows don’t have prob¬ 
lems with file moves, so I concluded that 
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Windows for Workgroups doesn't really 
understand large optical drives. There's a 
new version (3.11) of Windows for Work¬ 
groups coming out soon. It's supposed to 
fix a lot of problems and provide many 
new features. I’ll try that when I get it. 

We have Windows NT, both in 

shrink-wrapped copy and in the Win32 
SDK (Software Development Kit). The 
SDK comes with a CD-ROM chock full of 
development tools, including NT 3.1, lots 
of code. Visual C++ for NT, a system 
guide, and a partridge in a pear tree. Mi¬ 
crosoft makes a real effort to get this stuff 
into the hands of software developers just 
as soon as they can, and they set their 
prices as low as possible. Meanwhile, IBM 
had a low-cost special on their OS/2 de¬ 
velopment and device driver kits, but that's 
over: the price is back up to $600 or so. 

1 recall way hack when Texas instru¬ 
ments' research people produced some re¬ 
ally interesting software development 
tools. They decided to license and sell them 
at what they thought were fair prices, 
which were still high for developers who 
weren't sure they warned to work with the 
TT systems anyway. Lo, they sold only a 


few copies, and not many developers wrote 
applications for Tl systems. Moral: making 
money by selling SDKs is eating your seed 
com. 

I haven't installed Windows NT, and I 
probably won't fora while. Friends assure 
me that it works, and some people I re¬ 
spect think it's wonderful, particularly as 
a development environment. I believe this. 
What l don't believe is that Windows NT 
is particularly relevant to small systems 
just now. With regards to PCs, NT is a 
stalking horse that will be relegated to 
much larger systems when the new Mi¬ 
crosoft “dream" operating systems—code- 
named Chicago and, more important, 
Cairo—come out. (At one time at least, 
there was also a Newark. The slogan at 
Microsoft is “on Lo Cairo"; Newark is fur¬ 
ther than Chicago but not yet to Cairo. In¬ 
cidentally, T understand that MS-DOS 6 
was code-named Yakima, which is closer 
to Seattle than Chicago.) 

NT's real role is to combat IBM's high¬ 
er-end RISC stuff like AS/400. I’m told 
that IBM's AS/400-related revenue in 1992 
was $14 billion, with a $2 billion profit; no 
small sums, even for Microsoft. 

Thus, working with Windows NT is no 


waste of time. In addition, Chicago and 
Cairo will have much in common with 
NT, and it's much in Microsoft's interest 
to provide an easy migration from NT to 
the new RISC-based operating systems 
we’re about to see. As desktop machines 
become more powerful, there will be more 
and more integration of software, and NT 
is likely to serve as a bridge between main¬ 
frames. big workstations, and high-end 
desktop systems. 

I also understand that Chicago will in¬ 
corporate peer-to-peer networking within 
the operating system. 1 think Microsoft 
had hoped to bring Chicago out soon, mak¬ 
ing any improvements to Windows for 
Workgroups a waste of time; but they just 
released a Windows for Workgroups up¬ 
grade, which may put a handle on when 
Lhey expect to ship Chicago. 

There’s too much software that 
won’t work and won't tell you why. 
Last night, I found l couldn't prim. Chas¬ 
ing that particular problem down look most 
of the day and was instructive. 

The first thing to check is cables, I 
looked at the printer cable. Just to be sure, 
1 got out an In mac Blue. In mac cables are 


“DynaComm® is Microsoft’s® 
choice for terminal emulation.” 

It should be yours. 

Evaluating terminal emulation software? Consider the one Microsoft 
chose for communicating across their world-wide network. FumreSofts 
DynaComm for Windows 1 "' offers a single solution for PCs 
communicating across multi-platform networks to host computers. 



Tim Heflin 

Manager, End-User Services 

Microsoft, Inc. 


Network Topology: Ethernet 
Networking Protocol: TCP/IP 
Host: DEC VAX 


DynaComm features: 

*16 Terminal emulation types 
for UNIX, DEC, Hewlett- 
Packard, IBM, and Data 
General systems 


19 Network interfaces 
including TCP/IP and IPX 
Powerful development tools 
for creating GUI front ends to 
host applications 


\ BymGmm 


800 - 989-8908 


♦ FutureSott: 


12012 Wickchester Lane, Suite 600 • Houston. Texas 77079-1222 USA 
713.4969400 • 713496.1090FAX • 800.989.8908Sales (USA) 

Windows is a trademark ol Microsoft Corporation. Microsoft is a registered trademark of Microsoft 
Corporation DynaComm and FutureSott are registered trademarks of Future Soft Engineering, Inc. 
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pricey * but they're extremely reliable. 

Tt wasn’t the cable. Keyboard next: a 
faulty keyboard can overload the A2Q han¬ 
dler and cause odd addressing errors. 
Changing keyboards did no good, so the 
next thing was lo define the problem. I 
found that Windows for Workgroups 
would print to my Hewlett-Packard Laser- 
Jet Ill using Q&A Write. That uses a font 
cartridge. However, when I tried printing 
with Word for Windows (which uses True¬ 
Type fonts), I T d get a line of garbage across 
the top of the first page and dozens of 


pages of blank paper thereafter. 
This is not what a novelist ^ 
on deadline needs. A#*® 


Next question: Could it 
be Word? Make a test mes¬ 
sage in Windows Write and try 
printing that. Same result 
First things first, I solved the deadline 
problem by using LapLink to send the en¬ 
tire Word for Windows directory, program 
and files, over to the PS/2 Model 77.1 then 
let OS/2 ^migrate” Word for Windows. 
That created a Word icon letting me run 



ARE YOU SPENDING 
TOO MUCH TIME 
DRAWING FLOWCHARTS? 

YOU NEED FLOW CHARTING ™3. 



Every day, professionals worldwide save Time 
and money using Flow Charting 3, It's fast, 
efficient, easy to use, and always produces 
presentation-perfect charts and diagrams. 

With Flow Charting 3's built-in flexibility, 
you can create customized charts using a 
variety of shapes, lines, and text— 
placed where you want them. 

Plus, Flow Charting 3 is now available in a 
LAN version. Making it easy to share files and set 
up work groups for specific projects. 

And it’s backed with free technical support and a 
90-day no-risk guarantee. So if you're spending too 
much time drawing charts, call for a free demo and 
see for yourself what makes Flow Charting 3 the 
best-selling flowcharting software. 

See your dealer today! Or for a 
free interactive demo disk,call 
1-800-525-0082, ext. 112 

International: 408-778-6557, ext. 112 

Noidt in u TTEtjlnml trurinnarli vf NincS. Inc. „ , . , _ 

Excellence /n chorf/ng rneflom of ideas! 
Patton & Patton Software Corp. 485 Cochrane Circle. Morgan Hill, CA 95037 
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Word without opening 
the Windows Program 
Manager. Printing re¬ 
quired that 1 string a ca¬ 
ble from the OS/2 ma¬ 
chine to the LaserJet III, 
open the File in Word for 
Windows, and tell it to print. Nothing to it, 
and in truth, OS/2 prints so much faster 
than Windows, 1 actually saved time doing 
it that way. 

That got my story draft printed and 
showed clearly that the problem wasn't 
with my files, my copy of Word, or the 
printer. What was left? Corrupted primer 
drivers in the Cheetah's copy of Windows? 
A corrupted copy of Window's? I used 
Palindrome to restore the entire Windows 
directory from DAT (digital audiotape), 
which took about 20 minutes. For good 
measure, I erased the HP driver and rein¬ 
stalled it from the original floppy disks. 
No joy: 1 still got a line of garbage fol¬ 
lowed by many pages of blank paper. 

The next step was lo use the Windows 
for Workgroups network to send the Word 
directory over to the Gateway 2000 4DX2- 
66 and connect the printer cable to that 
machine, le primed fine, meaning that my 
problem was specific to the Cheetah. Sigh. 

Eventually 1 figured it out, but first a 
diversion, which I assure you is relevant. 
Meanwhile, T confess to being a bit an¬ 
noyed: Microsoft sells us these highly 
complex systems, and then when they 
don't work, they want us to pay for tech¬ 
nical support. There has to be a better way. 

I have a new Nanao FlexScan 

T560i 17-inch monitor. Mind you, there 
was nothing wrong with the old one, which 
has been in constant use for well over a year; 
but Nanao is proud of the energy-saving 
features in the newer models. The Nanao 
offices are near Los Angeles, so Brian Mast 
offered to bring out a new model to swap 
for my old one. 

I confessed to some misgivings: I still 
hadn’t figured out why I couldn’t print, 
and this would be yet another change to 
the system. Still, the computer shouldn’t be 
able to tell the new monitor from the old, 
so 1 agreed, and promptly forgot about it 
until Brian showed up outside Chaos 
Manor. We lugged the FlexScan upstairs— 
it’s a heavy sucker—and connected it up. 
As promised, it worked perfectly. 

If, like me, you sit staring at a computer 
screen most of your day, you owe it to 
yourself to get a Nanao monitor. They 
make really big ones, but the 17-inch Flex¬ 
Scan seems about the right size for me: 1 
put it about 30 inches from my nose, and 
my text lines are just the right length so 
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that I see the whole line without moving 
my eyes. Meanwhile, the colors are sharp 
and crisp, and everything on the screen is 
as steady as if it were painted. Best of all, 
Pm in a brightly lit south-facing room, but 
I don't have a problem with glare. People 
often ask me how I turn out so many 
words: the secret is good equipment, and 
the FlexScan is a big part of that. 

Brian had also brought a copy of the 
newest edition of Berkeley Systems’ After 
Dark screen saver. Of 
course, screen savers don’t 
do anything you can’t ac¬ 
complish by turning off 
your monitor, but 1 confess 



an attraction for Captain Kirk, * g 
Mr. Spock's antics, and even 
the notorious Flying Toasters, ^ c 
The new edition has another ^ v 
feature: after an interval you ^ 
can set, Mr. Spock goes away, and the 
screen is totally blanked out. When the 
FlexScan detects that condition, it shuts 
Itself down so that it draws only 7 W, as 
opposed to a couple of hundred when it’s 
active. 

The bottom line is I love this Nanao 
monitor. 


When I started to install After 
Dark, I got a Protection Violation error, 
and when I reset and tried once more, it 
happened again. This caused me to wonder 
if my computer was doing something 
flaky, so 1 went into the BIOS Setup pro¬ 
gram and turned off shadow RAM and 
caching. When 1 booted up and tried the 
After Dark installation again, 1 got the 
same error. Brian assured me that most of 
the people at Nanao use After Dark with 
Windows for Workgroups, so clearly the 
problem was something about my own 
installation. 

One nonstandard feature is a 
shareware program called Plug-In 
for Program Manager. I’ve written 
about this before: it enhances the 
Windows Program Manager 
without replacing it. It does such 
a good job that although I rather 
like Symantec's Norton Desktop for Win¬ 
dows, I find with Plug-In I don't use Nor¬ 
ton. Time to remove that—which did the 
trick. After Dark installed just fine. Since 
removing Plug-In solved one problem, 
maybe it took care of another? I knew 
darned well I’d been able to print with 
Plug-ln installed—in well over a year, this 


was the first glitch I could trace to it—but 
it would do no harm to try priming. 

Word printed just fine. I installed Plug- 
In again. Tried printing. Worked just fine. 
So did After Dark; it was only the instal¬ 
lation program that fought with Plug-In. 

I could print again, but, of course, 1 had 
the cache and shadow RAM turned off. I 
turned them back on, tested again—and 
couldn't print. 

Jeff Sloman finally solved the problem 
for me. Turn on BIOS cache and shadow 
RAM, gel into Windows for Workgroups, 
open the Printer icon in the control panel, 
and deselect the box that says “Fast prim 
direct to port.” Ignore the dialog box about 
ports, and Bob's your uncle. 

I’ ve been offered an explanation of why 
this works, and 1 suppose by next month 
1T1 care; meanwhile, here's another in¬ 
stance of software that can’t tell you what's 
wrong wiLh itself. 

Every time I threaten to abandon 
Windows, I find another valuable program 
that needs it, VisSim is a simulation pro¬ 
gram that turns your PC into an analog 
computer; that is, you can build various 
analog blocks and connect them up on- 


Fractal Image Compression Reduces 
Whale-Sized Images To Guppy-Sized Files. 



Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough room 
left over for the program to display them. 

Fractal compression files average between 10KB and 
32KB and display at barracuda speeds. These incred¬ 
ibly small files provide unmatched space savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
four CD-ROM disks to one. 

Whether it's stills or full motion video, 

DOS or Windows, Iterated Systems 1 
.OBJ and .DLL family of toolkits will 


help you conserve your resources. 



Iterated Systems, Inc. 

_ For Additional Information:_ 

TEL: 800 437-2285 FAX: 404 840*0806 

5550A Peachtree Parkway Norcross, Georgia 30092 
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screen the way you would connect the 
physical operational amplifiers and other 
analog components with wires. 

I wrote about a previous edition a year 
or so ago. There's now a greatly improved 
version. Alas, the manual isn't much im¬ 
proved. You'll need to know something 
about model building or have a separate 
book on analog modeling systems: but as¬ 
suming you know what you're doing, Vis- 
Sim is very powerful. There are also new 
add-on modules, including Analyze* and a 
real-time interface to many analog/digi¬ 
tal boards. You can use VisSim to model a 
complicated control system and then con¬ 
nect it to the real thing in real time. 

VisSim works with matrix operations 
programs, including MatrixX. There's a 
C-code generator module you can use to 
write compilable code that will run models 
about 10 times faster than the on-screen 
visual-block models do. 

VisSim is a good general-purpose tool 
for modeling systems* from something 
simple tike an artillery shell to the Jay For¬ 
rester World Dynamics models. Until Win¬ 
dows, you had to go to a Mac to find a 
program as good as this. Recommended. 

This year, Microsoft has improved 
both their desktop and laptop mice. I said 
last issue that their new large-size “tear¬ 
drop" desktop mouse is an improvement 
over the “Dove soap bar” model. Now 
they have a new Ballpoint mouse, and that, 
too, is a genuine improvement. Like the 
previous Ballpoint, this is a thumb track¬ 
ball mouse that attaches to your laptop 
keyboard. 

You can also attach it to your desktop. If 


you prefer trackballs to mice, you defi¬ 
nitely should look at this. If you're only 
indifferent, it's still worth a look. The ac¬ 
tion is smooth, and the mounting is im¬ 
proved over the old Ballpoint mount; while 
the button placement is nearly ideal, with 
extremely natural button action. 

I got a call from a consultant 

friend: a client had a system infected with 
a new virus. I didn't recognize the symp¬ 
toms, so I gave him the phone number of 
Alan Solomon's 5&S International in Eng¬ 
land, on the theory that if Dr. Solomon 
can't fix the problem, no one can. My 
friend bought a copy of Dr. Solomon's 
Anti-Virus Toolkit, and that did the trick. 

It’s not time to panic, but there are a lot 
of wild viruses out there. I routinely check 
my system every week now. I boot up 
from a floppy disk that has always been 
write-protected and run Dr. Solomon's; if 
you have valuable databases or do impor¬ 
tant work on your computer, I advise you 
to do the same. 

Software developers who convert 
DOS applications to Windows should pay 
a lot of attention to installation details. 
This was brought home to me when I in¬ 
stalled the upgrade of WinMortization Pro 
from Etter Industries, This useful little pro¬ 
gram calculates loan and mortgage amor¬ 
tizations and prints reports on them. Easy 
to use, too. 

Then last week I got a Windows ver¬ 
sion. 1 decided to update, and trouble start¬ 
ed. First, ii said 1 had an obsolete WIN¬ 
DOWS XSYSTEMA GR I D.VBX and offered 
to replace it. Since I use Windows for 


Workgroups and don't know what 
GRID.VBX does, it seemed prudent to tell 
it not to replace that: I figured I could do 
that later if necessary. The rest of the in¬ 
stallation seemed to go all right, but when 
I tried to run the program, it said 

\WINDOWS\THREED.VBX is out 
of date* 1 ' and died. Thinking I may 
have done the installation wrong, I tried 
again. The result was two programs and 
two readme icons in the WINMGRTPRG 
program group; the installation program 
doesn't check to see if those arc already 
present. 

I deleted the whole mess and talked to 
Eller Industries, They had meanwhile 
talked to Microsoft* because this had hap¬ 
pened before. Apparently, some unknown 
third-party application is inserting an an¬ 
cient copy of THREBD.VBX in the Win¬ 
dows subdirectory. The remedy is to delete 
it, because there's a current copy of 
THREEUVBX ill the WINDOWS\SYSTEM 
subdirectory (where it belongs). 

1 deleted the superfluous \WIN¬ 
DOWS \THREED.VBX, deleted all traces 
of WinMortizarion Pro, and started over. 
Again, it offered to replace \WINDOWS\ 
SYSTEM\GRID.VBX. I again declined, 
and the installation wen! flawlessly; but 
attempts to launch the program terminated 
with the message that I had an obsolete 
GRID.VBX. 1 decided to install again, this 
lime letting it replace GRID.VBX* which it 
appeared to do; but trying to launch the 
program got the same result as before, and 
once again 1 had two copies of the pro¬ 
gram and readme icons in the WINMORT- 
PRO group box. 

Next, try to delete GRID.VBX. You 


ROMDISIC' 

SOLID STATE Disk Emulators and PCMCIA Products 


Board Level Dish 
Emulators 

• Direct replacement for 
mechanical drives in embed¬ 
ded systems 

► Capacities from 18GKto 14MB 

• Flash, EPROM and battery- 
backed SRAM technologies 

•Mixed technology models 
available 

• Dual Drive and Hard Drive 
emulation support 

• High performance and low 
cost models available 

• 8 and 16 Bit ISA Bus support 


PCMCIA Carddrives 
and Host Adapters 

■Add PCMCIA sockets to your 
desktop or embedded system 

■100% PCMCIA 2.1 compliant 

•Dual socket models available 

•Software support for all types 
of memory and I/O Cards 

• Support for Type III ATA 
Drive Cards 

■ Internal model fits in 3Vz" 
drive bay 

• External models also available 


3W"and S W Disk 
Drive Models 

• Read/Write Flash IDE 
drives with capacities 
from 2.5 to 40MB 
■DRAM Based high 
performance SCSI 
drives with capacities 
from 16MB to 256MB. 
Built-in battery back¬ 
up. Fast SCSI-2 
supports IQMB/s 
transfer rates. 


Industry Leader in Disk Emulation Products 


Features and 
Applications 

•Autoboot capability* all 
drives. Support for all papular 
operating sytems. High 
performance and solid state 
reliability. 

•Applications: Embedded 
Systems* Diskless PCs, High 
Performance PCs, LANs* 
Medical, CAD/CAM, POS, 
Industrial Control, Graphics 
Imaging, Multimedia* 
Database and On-Line 
Transaction Processing, etc. 


For PCMCIA Products circle 76, 

OTHER Products circle 77 on Inquiry cord. 
418 W. County Rd D * St, Paul, MN 551 12 • 612/631-9512-FAX 612/631-9508 
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can't. GRID.VBX was, according to Win¬ 
dows, in use, OK, exit Windows, Reset 
the machine. Copy GRID.VBX to 
GRIB.FOG and nuke the original. Scrub 
all traces of WINMORTFRG, including the 
Windows program group. Enter Windows 
with some trepidation. Since 1 have no 
idea what GRID.VBX does, l wouldn't 
have been surprised if Windows couldn't 
open Windows without that file, but it did. 
Install WinMortization Pro yet again. This 
lime, unprompted, it decompressed 
GRID.VBX and copied it into \WIM- 
DOWS\SYSTEM; I presume the previous 
attempt failed but the installation program 
didn't notice that. Anyway, all went well, 

Microlytics has a Windows ver¬ 
sion of their pioneering Word Finder the- 
saurus, and it works quite well with Word 
for Windows and other Windows word 
processors. To use it, you select (high¬ 
light) a word in your text and then leave 
your word processor for the desktop, in¬ 
voke Word Finder, wait for its dialog box 
to pop up (as a small window superim¬ 
posed over your text), and click on the 
“import" button. After you have done that 
the first time, you can return to your word 


processor by clicking anywhere on your 
text, and the next time you need to use 
Word Finder, just highlight a word and do 
Alt-Escape. Word Finder will appeal - . 

All this works, but no better than doing 
Shift-FT within Microsoft Word. The syn¬ 
onyms given arc about the same, and, as a 
bonus, with the thesaurus included in 
Word, you don't highlight the text, just 
get the cursor into or next to it. 

1 have long been a fan of Word 
Finder, and 1 use the 
DOS version (along 
with Definitions/ — 

Plus) in Q&A Write > 
when I'm doing first 
drafts of text If you're using a 
word processor with an inade¬ 
quate thesaurus, Word Finder is 
the one to get; it integrates 
nicely with nearly all of 
them. The Mac version 
works just fine. Loo. 

There are a lot of Bible programs 

now. The latest arrival is Holy Bible from 
Software Marketing. If s for DOS/VGA and 
takes 11 MB. It comes on seven 3^-inch 
floppy disks and features the King James 


Version, with red highlighting, maps, 
chronology, art files of sacred masterpieces, 
a concordance with search capability, and a 
bunch of other stuff. Useful for Bible schol¬ 
ars, and for that matter, pretty good brows¬ 
ing for anyone interested in the subject. 

I have a whole bunch of books 

this month. The computer book of the 
month is from the Hayden Development 
Group Staff, with contributions from 
a dozen experts. If s called Every¬ 
thing You Wanted to Know about 
the Mac (Hayden, 1992), and it’s 
really complete. 

Distributed Systems Manage¬ 
ment by Alwyn Langsford (Addi¬ 
son-Wes ley, 1993) is a specialized 
book for people who find they have 
to manage computer systems in 
many locations. Distributed com¬ 
puting is the wave of the future, but 
it can create unexpected headaches 
for management. This is a good place to 
learn about them. 

The book of the month is Joel N. 
Sharkin's Terman J s Kids: The Ground¬ 
breaking Study of How the Gifted Grow 
Up (Little, Brown, 1992). Lewis Terman 
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[n 24 freely programmable 
keys in each of 10 layers, 
you can store everything you 
need to make your work 
considerably easier: e, g. com’ 
mand sequences and text 
boilerplates. With a nonvola¬ 
tile 2048-byte keyboard 
memory with backup battery, 
Outstanding ease of use. 

High degree of reliability. All 
memory keys can be reas¬ 
signed. Selectable data 
transfer speed, 

User-friendly downloading 
program. IBM-compatible for 
PC, XT, AT and PS/2 sys¬ 
tems. Ideal for word process¬ 
ing, software development, 
program operation and other 
user-oriented software appli¬ 
cations. In CFC-free Euro¬ 
pean quality. 100% tested. 
90% recyclable. In all major 
country and language ver- 
sions. With all approvals 
and certifications. Because 
Cherry’s standard of quality 
won’t stand for any com¬ 
promises. Send today for 
further technical details! 



Poumelle 


did a great deal of pioneer work in intelli¬ 
gence testing and did studies of gifted chil¬ 
dren. One of his groups, more than 1500 
California children with genius- and near¬ 
genius-level IQs, became known as “the 
Termites” and were featured in a number 
of studies. Shurkin is the chief science 
writer at Stanford University and has a de¬ 
servedly good reputation for accuracy as 
well as readability. This book follows the 
Termites up to the present. If you’re in¬ 
terested in gifted children, you’ll find this 
book fascinating. 

The game of the month is MicroProse’s 
Master of Orion, which is Reach for the 
Stars on steroids. It’s addicting. 


Next month, presentation programs and 
more on networking, including a test of 
the new Windows for Workgroups 3,1 I. 
As usual, there aren’t enough hours in the 
day. ■ 


Jerry Poumelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers pres¬ 
ent and future. Jerry welcomes readers' comments 
and opinions. Send a self-addressed, stamped en¬ 
velope to Jerry Poumelle , c/o BYTE, One Phoenix 
Mill Lane , Peterborough, NH 03458. Please put 
your address on the letter as well as on the enve¬ 
lope. Due to the high volume of letters. Jerry can¬ 
not guarantee a personal reply . You can also con¬ 
tact him on the Internet or BIX at jenyp@bix.com. 


For More Information 


After Dark ($49.95) features Captain Kirk and 
Mr. Speck. Contact Berkeley Systems, Inc., 
2095 Rose St„ Berkeley, CA 94709. (SCO) 

877 5535 or {510) 5455535; fax {510) 540- 
5115. Circle 1146 on Inquiry Card. 

The AH 14400 ETC modem (ETC I, $249; ETC 
E. $299) comes with good manuals. It's 
generally easy to set up. Contact ATI 
Technologies, Inc., 33 Commerce Valley Dr. E, 
Thornhill, Ontario, Canada L3T 7N6, (905) 882- 
2600; fax (905) 882 2620. Circle 1147. 

If you do a lot of mousing around , think 
seriously about the new Microsoft Ballpoint 
mouse ($125). ft really is that good. 

Microsoft's Win32 SDK (call for price) comes 
with a CD-ROM chock full of development tools. 
There's a new version (3-11) of Microsoft's 
Windows for Workgroups ($249.95) coming 
out soon. Contact Microsoft Corp* T 1 
Microsoft Way; Redmond, WA 98052, (800) 
426-9400 or (206) 882.8080; fax (206) 883- 
8101, Circle 1148. 

If you deal with lousy communications, you 
should use a USRobotics Courier HST Dual 
Standard modem {$1295). Contact 
USRobotics, Inc,, 8100 North McCormick 
Blvd, r Skokie, IL 60076, (800) 342-5877 or 
(708) 982-5010; Fax (708) 982-5235. Circle 
1149. 

If Dr. Solomon 1 s Anti-Virus Toolkit can t 

solve your virus problem, nothing can, DOS 
version, £99; Windows version, £125; OS/2 
version, £149), Contact S&S International, 
Ltd., Berkley Court, Mill St, Serkhamsted, 
Hertfordshire HP4 2HB, UK.. +44 442 
877877; fax +44 442 877882. Circle 1150. 

Maximum Storage's Duett© drive ($2790) is 
the fastest optical drive I’ve ever seen. Contact 

Maximum Storage, Inc., 518 North Nevada 
Ave., Suite 203, Colorado Springs, CO 80903, 
(800) 843-6299 or (719) 442-6674; fax (719) 
442-6671, Circle 1151. 

If, like me, you sit staring at a computer screen 
most of your day, you owe it to yourself to get 
Nanao's FlexScan T560i monitor ($2199). 
Contact Nanao USA Corp*, 23535 Telo Ave., 
Torrance. CA 90505. (800) 800 5202 or (310) 
325-5202; fax (310) 530-1679, Circle 1152. 


Useful for Bible scholars. Holy Bible (£49.95) 
Is also pretty good browsing for anyone 
interested in the subject. Contact Software 
Marketing Carp., 9830 South 51st St, 
Building A-131, Phoenix, AZ 85044, (602) 893- 
3377; fax (602) 8952042, Circle 1153. 


r of Orion ($59,95), or Reach for the 
Stars on steroids. Contact MicroPros©, 180 
Lakefront Dr., Hunt Valley, MD 21030, (410) 
771-1151; fax (410) 7711174. Circle 1154. 

The Max Lite 144 fax modem ($299) is slightly 
larger than a pack of cigarettes and can be 
battery-powered. Contact Macronlx, Inc., 1348 
Ridder Park Dr,, San Jose, CA 95131, (800) 
858-5311 or (408) 4558088; fax (408) 455 
8488. Circle 1155. 

Plug-In for Program Manager ($20) enhances 
the Windows Program Manager without 
replacing It. Contact PI annet Grafters, Inc., 

2580 Runic Way. Alpharetta, GA 30202, £404) 
740-9821; fax (404) 7401914, Circle 1156. 

If you're traveling, the SupraFax Modem 
14400 costs less (for IBM PCs, $229,95; for 
Macs, $249,95), Contact Supra Corp. T 7101 
Supra Dr. NW r Albany, OR 97321, (800) 727- 
8417 or (503) 967-2400; fax (503) 967-2401, 
Circle 1157. 

VisSim (Personal VisSim, $495; VisSim, 
$1495) is a good general-purpose tool for 
modeling systems. Recommended, Contact 

Visual Solutions, Inc., 487 Groton R&, 
Westford, MA 01886, (508) 392-0100; fax 
(508) 692-3102. Circle 1158. 

WinMortization Pro for Windows ($99.95) Is 
about the best program around for doing 
complex loan amortizations. Contact Etter 
Industries, Inc., 32 Shoreview Dr., Bedford, 
Nova Scotia, Canada B4A 1V5, (800) 565-2662 
or (902) 8356060; fax (902) 8355431. Circle 
1159. 

Word Finder Plus ($39.95) is the thesaurus to 
get. The Mac version works fine, too. Contact 
Microlytics, Inc., 2 Tobey Village Office Park, 
Pittsford, NV 14534, (800) 828^293 or (716) 
248-9150; fax (716) 2453868. Circle 1160. 
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What’s New 


Hardware 



UPGRADE YOUR PC 
TO MULTIMEDIA a 

Media Vision's (Fremont, CA) 
Memphis multimedia upgrade 
system ($999) gives you the 
power to create voice or video- 
annotated presentations on your 
PC. The MFC- and MPC2-com- 
pliant system incorporates Me¬ 
dia Vision's Pro Audio 16 sound 
technology to produce 16-hit 
stereo sound; built-in MIDI sup¬ 
port lets you control other MIDI 
musical instruments 
using the on-board 
MIDI connectors or 
an external music 
keyboard. Other Fea¬ 
tures include a 20- 
voice synthesizer, a 
soft ware-controllable 
mixer, and a SCSI 
CD-ROM controller 
interface, A double-speed CD- 
ROM drive can transfer data at 
300 KBps with a 350-ms access 
lime. Memphis supports DOS, 
Windows 3.1 and NT, OS/2 2.1, 
and Next Step, The system is 
also backward compatible with 
Sound Blaster and AdLib. 
Phone: (BOO) 845-5870 or 
(510) 770 860a 

Circle 2.315 cm Inquiry Card. 

BUBBLES OF COLOR 

The BJC-600 ($719) from Canon 
Computer Systems (Costa Mesa, 
CA) uses an ink formula that, 
according to Canon, dries 100 
times faster than conventional 
inks, giving you nonbleeding 
color on plain paper. The 360- 
dpi BJC-600 uses four separate 
ink cartridges to hold the prima¬ 
ry output colors of cyan, magen¬ 


ta, yellow, and 
true black. You 
can change each 
color cartridge 
separately as it 
runs out. elimi¬ 
nating waste, A 
256-nozzle print 
head has 64 noz¬ 
zles for each of 
the four colors. 
The printer also 
accepts recycled paper, labels, 
Bubble Jet transparencies, and 
back print film. 

Phone: (800) 848-4123 or 
(714) 438-3000. 

Circle 1327 on Inquiry Card. 

THREE-IN-ONE 
ETHERNET CARD ▼ 

A technique called workgroup 
filtering integrates Ethernet 
port connectivity, filtering, and 
on-board SNMP 
management on the 
1GBT-FTR card 
(from $3095). De¬ 
signed for use with 
the INX 5000 intel¬ 
ligent wiring hub, 
the I QBT-FTR fil¬ 
ters and forwards all 
or some of the local 
and remote network traffic that 
passes through the filter. Two 
custom ASICs on the Racal- 
Datacorn (Boxborough, MA) 
card give the Ethernet interface 
and filter control for all infor¬ 
mation that passes through the 
card. pn >v i d i ng p acke t- forward - 
ing at the full Ethernet speed of 
10 Mbps, 

Phone: (800) 722-2555 or 
(508) 263-9929. 

Circle 1319 on Inquiry Card. 

PEN INPUT FOR YOUR PC 

A combination software and 
hardware pen-input system. 
Hand writer for Windows ($399) 
is compatible with standard, off- 
t h e-s helf W i nd ows appl ications. 
From Communication Intelli¬ 
gence (Redwood Shores, CA), 
Hand writer for Windows com¬ 


prises handwriting recognition. 
Pen Extensions for Windows, 
signature-verification software, 
pen utilities, a cordless pen, and 
a tablet with a 10-foot cable 
that plugs into your computer’s 
serial port. You can write, edit, 
point, select, drag, create cus¬ 
tomized gesture macros, draw, 
and navigate through menus. 
Phone: (800) 888-9242 or 
(415) 802-7888 . 

Circle 1318 on Inquiry Card. 

MULTIMEDIA UPGRADE 

The Mega 535M Multimedia 
Upgrade Kit ($649) from Mega- 
media Computer (San Jose, CA) 
provides you with the necessary 
equipment to add multimedia 
capability to your 386- or 486- 
based computer. The kit is com¬ 
patible with the MPC Level 2 
specifications and includes a 
Chinon CDS535 internal SCSI-2 
CD-ROM drive, a Pro Audio 
Spectrum 16 sound card with a 
SCSI connection, amplified mag¬ 
netically shielded speakers, and 


SCSI and audio cables. 
Phone: (800) 634-2633 or 
(408) 428-9920. 

Circle 1325 on Inquiry Card. 


BITWISE COLOR PORTABLE 

The Bitwise ACP (from $6295) 
10-inch active-matrix TFT col¬ 
or flat-screen portable is packed 
with power for working in mul¬ 
ti media. CAD. and engineering 
applications. From BitWise De¬ 
signs (Schenectady, NY), the 
486abased computer has 4 MB 
of RAM (expandable to 32 MB), 
128 KB of cache RAM (ex¬ 
pandable to 256 KB), and up to 2 
GB of internal hard disk capac¬ 
ity. A 5 '/*-inch drive bay accom¬ 
modates a CD-ROM, WORM, 
or read/write optical drive. One 
half-size and three full-size ex¬ 
pansion slots are available. You 
can run an external Super VGA 
monitor at up to 1024- by 768- 
pixel resolution. 

Phone: (800) 367-5906 or 
(518) 356-9740 . 


Circle 1325 on Inquiry Card. 


A Five-in-One Desktop Unit 

The multifunction Omnifax G5 ($1995) provides the function¬ 
ality of a 14.4-Kbps plain-paper fax, a PC fax board, a laser- 
quality printer, a copier, and a scanner with optional OCR ca¬ 
pability. The Omnifax can simultaneously scan one document, 
print another, and send or receive a third. The unit's fax ca¬ 
pabilities include a 99-number auto-dialing feature, quick 
scanning into memory, auto-batching to group documents go¬ 
ing to the same destination, broadcasting, and page retrans¬ 
mission. The 300-dpi print function works from any DOS or 
Windows application. You can use the PC fax board function to 
send a fife from your attached PC or from a PC on a IAN. The 
unit lets you edit scanned documents and incoming fax mes¬ 
sages on your PC. Depending on your application, you can ro¬ 
tate, scale, and clip docu¬ 
ments on the PC, export 
image documents to Win¬ 
dows Paintbrush, or copy 
files to the Windows Clip¬ 
board. 

Contact: Omni fax, Los An¬ 
geles , CA. (800) 221-8330 
or (310) 641-3690. 

Circle 1312 
on Inquiry Card. 
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Imp Coexists 
with Your Mouse 

A wireless remote-con¬ 
trol input device, imp 
($1991 lets you position 
the cursor, execute com¬ 
mon mouse functions, 
and replicate keyboard 
functions from as far as 
15 feet away from your computer. Windows- and Microsoft 
Mouse-compatible, Imp consists of a hand-held wireless trans¬ 
mitter and a compact receiver that connects to your PC's se¬ 
rial port. The transmitter has a control disc for cursor con¬ 
trol and four auxiliary buttons that act as keyboard keys. 
Powered by your PC, the receiver has indicator lamps that re¬ 
flect communication activity and the status of the batteries 
in the transmitter. 

Contact; ArccmaTech, Pittsburgh, PA, (800) 364-4677 or 
(412)441-6611. 

Circle 1313 on Inquiry Card. 



MAC ETHERNET CONNECTORS 

The AAUI-2 and AAU1-T trans¬ 
ceivers ($89 each) provide Ether¬ 
net connection for the Mac 
Centris 610 and 650 and Quadra 
800,900, and 950 systems. The 
AAUI-to-1 OBase-2 AAUI-2 has 
an auto-terminating BNC con¬ 
nector and supports up to 30 
nodes per segment. The AAUI-T 
provides a single-port AAUI- 
to-lOBase-T connection. From 
MacNet (San Jose, CA), each 
transceiver has an LED that pro¬ 
vides power-on status. 

Phone: (800) 486-2638 or 
(408) 954-8888 , 

Circle 1316 on Inquiry Card- 


KEYBOARD CALCULATOR 

A solar-powered calculator that 
adheres to your PC keyboard, the 
MediaMate Keyboard Calcula¬ 
tor ($9,99) allows you to do sep¬ 
arate calculations while working 
on your computer. The device, 
which fits above the keypad, has 
a battery backup and displays 
eight figures with a floating dec¬ 
imal, The unit is from Hunt Man¬ 
ufacturing (Philadelphia, PA), 
Phone: (800) 765-5669 or 
(215) 732-7700. 

Circle 1323. on Inquiry Card. 

PORTABLE SPARC ▼ 

Based on the MicroSparc pro¬ 
cessor, the 50-MHz PowerLite 
portable workstation (from 
$9995) is configurable with up 
to 80 MB of memory and more 
than 1 GB of internal disk space. 
The RDI Computer (San Diego, 
CA) system comes with a 640- 
by 480-pixel Colorplus active - 
matrix LCD, upgradable 
to a 1024- by 768-pixel 
active-matrix color LCD. 

The system also has a Pe¬ 
ripheral Expansion Unit, 
or PXU ($2950), with a 
450-MB hard disk and 
two open SBus slots that 
you connect directly to 
the bottom of the unit. 

You can configure the 
PXU to include extra hard 


drives, SBus slots, and SCSI pe¬ 
ripherals. 

Phone: (619) 558-6985. 

Circle 1317 on Inquiry Card, 

VIDEO CARDS FOR TV DISPLAY 

VideoOut ($99), from Interna¬ 
tional Computers (Wauwatosa, 
Wl), consists of a plug-in card 
and software. The card, which 
gets its power from the PC bus, 
functions as a pass-through for 
VGA video signals. The TSR 
software stays resident until you 
press the hot key; it then quickly 
reprograms the registers on your 
VGA card to convert the video 
signal to the timing for NTSC, 
letting your TV receive the sig¬ 
nal. VideoOut, which, according 
to the manufacturer, is compat¬ 
ible with all VGA boards, auto¬ 
matically detects a board's man¬ 
ufacturer and configures itself to 
fit the particular configuration. 
Phone: (414) 764-9000. 

Circle 1323 on Inquiry Card. 

The Channel One multimedia 
video card ($459) enables you 
to display or output computer- 
generated data and graphical im¬ 
ages to any device that supports 
VGA, S-VHS, and composite 
NTSC/PAL, From STB Systems 
(Richardson, TX), the Channel 
One comes with 1 MB of 60-ns 
DRAM video memory and a 
Sony CXA1145 RGB encoder 
that enables the card to convert 
VGA signals to NTSC/PAL vid¬ 
eo formats. The card is based on 
Cirrus Logic's 5426 video-con¬ 
troller chip. 

Phone: (214) 234-8750 . 


SPEEDY MULTIPORT 
CONNECTIVITY FOR UNIX 

Corntrofs (St. Paul, MN) Rock- 
etPort family of controller boards 
(from $259) replaces major hard¬ 
ware components, such as the 
processor, serial pons, and bus- 
interface logic, with two spe¬ 
cially designed ASICs, One 
ASIC includes a 36-MHz proces¬ 
sor in place of the conventional 
multiport board processor. The 
board is designed to maintain 
consistent speeds of 230.4 Kbps 
or 115.2 Kbps at each port, 
RocketPort supports operating 
systems such as DOS, Windows, 
Unix, SCO Xenix, and QNX and 
is available with four, eight, 16, 
or 32 ports. 

Phone: (800) 926-6876 or 
(612) 631-7654 . 

Circle 1328 On Inquiry Card. 


A MODEM WITH PARALLEL-PORT 
CONNECTIONS 

A 28,800-bps portable modem 
with fax, the Travel Porte Fast 
($499) has data throughput of up 
to 115.2 Kbps using V.42bis and 
MNP 5 data compression. The 
Windows-compatible modem 
uses the parallel port interface 
and drivers to achieve this high 


throughput rate. From Microconi 
(Norwood, M A), the TravelForte 
Fast supports MNP 10 and com¬ 
munications with non-V,fast 
modems such as V.42, V.32bis, 
and V.32, as well as synchronous 
and asynchronous operation, 
Group 3 send-and-receive fax, 
and UUCP, Flash-downloadable 
memory lets you upgrade the 
unit. The modem also supports 
the serial port for compatibility 
with DOS. 

Phone: (800) 822-8224 or 
(617)551-1000 L 

Circle 1330 on Inquiry Card. 

PCMCIA SCSI ADAPTER 

The FastSCSI PCMCIA host 
adapter card ($229.95) from 
QLogic (Costa Mesa, CA) is 
based on the company's ESP406, 
a single-chip SCSI processor that 
automates SCSI operations at 
hardware speed without host in¬ 
tervention, according to QLog¬ 
ic. The adapter supports DOS, 
Windows 3.1 and NT, NetWare, 
SCO Unix, and OS/2. The card 
connects directly to the internal 
PCMCIA Type II bus and in¬ 
cludes a 50-pin connector for use 
with external devices. 

Phone: (714) 438-2200. 

Circle 1331 on Inquiry Card. 


Circle 3.324 on Inquiry Card. 
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GRAB A CARD AND 
SCAN IT ► 

The CardGrabber 
($399) is a plug-and- 
play scanner of busi¬ 
ness cards that uses 
the parallel port of 
notebooks and desk- 
top computers- From 
Pacific Crest Tech¬ 
nologies (Newport 
Beach, CA), the 
DOS- and Windows-compatible 
CardGrabber scans a card and 
then stores the information in a 
Windows-based address book. 
You can use the address book 
to search, customize, sort, and 
print your information. You can 
import and export data to any 
Windows or DOS database and 
PIM as well as ASCII text, word 
processors, Lotus-compatible 
spreadsheets, and PDAs. The 15- 
ounce device has built-in AI and 
OCR software. 

Phone: (800) 870-3391 or 
(714) 261-6444. 

Circle ±339 on Inquiry Card, 


CONNECT REMOTE USERS 

The OutPost remote messaging 
system ($299) provides near- 
real-time E-mail responsiveness 
for remote locations and elimi¬ 
nates the need to regularly run 
an MHS session. The combined 
hardware and software from Cal¬ 
culus (Deerfield Beach, FL) per¬ 



mits you to have nondedieateci 
MHS servers by letting the re¬ 
mote PC power-off without los¬ 
ing connectivity. At the remote 
location, the OutPost Remote 
Service Unit receives inbound 
MHS transactions, stores mes¬ 
sages in nonvolatile memory, 
and provides audio and visual in¬ 
dications of the saved message. 
Phone: (305) 481-2334 . 

Circle ±335 on Inquiry Card. 


SPEAK TO YOUR DOCUMENTS 

A fully integrated business au¬ 
dio system, SoundXchange 
Model BX ($169) lets you record 
and play your voice in OLE- 
compatible Windows 3,1 docu¬ 
ments. From In ter Active (Hum¬ 
boldt, SD) ( the Model BX 
includes a built-in sound board 
that records at 2750 to 11,025 
Hz. It plays back sound files 
recorded at frequencies of up to 
44,100 Hz, The system attaches 
to the side of your monitor and 
plugs directly into your comput¬ 
er’s parallel port. 

Phone: (605) 363-5117. 

Circle ±344 on Inquiry Card. 


CARD WITH A MULTIPLE VIEW 

The FastMax/MV dual-channel 
display controller ($399) from 
VidTech Microsystems (Min¬ 
neapolis, MN) supports two 
VGA channels that are totally 
independent of each other. Each 
channel can display different 
resolutions at the same time 
and can be configured with a 
512-KB or 1-MB DRAM frame 
buffer. Resolution on the DOS- 
and Windows-compatible con¬ 
troller can go up to 1280 by 1024 
pixels with 16 colors; 1 MB of 
DRAM per channel is required. 
You can install as many as four 
cards per system. 

Phone: (612) 780-8033. 

Circle ±332 on Inquiry Card. 

DIGITALLY CONTROLLED 
MONITOR 

The Brilliance 2130 21-inch 
color auto-scanning monitor 
($3499) from Philips Consumer 


Electronics (Knoxville, TN) 
gives you digital control of in¬ 
ternal signals to fine-tune pic¬ 
ture quality. The monitor sup¬ 
ports refresh rates of up to 76 
Hz at 1280- by 1024-pixel reso¬ 
lution, as well as an extended 
horizontal scanning frequency 
range of up to 82 Hz and a 150- 
MHz video-amplifier bandw idth. 
The flat-square display has a 
0.29-mm dot pitch and an anti- 
reflective, antistatic, multilayer 
coating. 

Phone: (212) 532-6300 . 

Circle ±333 on Inquiry Card, 

RAID FOR MACS AND PCS 

A series of disk array subsys¬ 
tems for the Mac, the Personal 
Array (from $1595) supports 
striping, mirroring, and span¬ 
ning, with seek times as low as 
5 ms and data transfer rates of 
up to 10 MBps, The subsystem 
software lets you select and 
switch among the configura¬ 
tions. From Procom Technol¬ 
ogy (Irvine, CA), the Personal 


Array consists of two SCSI 
drives in a compact, modular 
case; you snap new modules di¬ 
rectly onto the system when you 
want to expand it. 

Phone: (800) 800-8600 or 
(714) 852-1000. 

Circle ±337 on Inquiry Card. 

The MicroDFT-1 (from $4495), 
a hot-swappable RAID storage 
device from ECCS (Tinton FaEs, 
NJ), provides up to 2 GB of 
fault-tolerant storage. The sub¬ 
system, which slides into 5'A- 
inch drive bays, can replace your 
computer’s primary hard drive 
to provide a fault-tolerant boot 
drive. The hardware-only prod¬ 
uct is based on RAID-1 technol¬ 
ogy, which eliminates the need 
for software mirroring. The Mi- 
croDFT-1 reaches a data trans¬ 
fer rate of up to 7 MBps by read¬ 
ing from the drive that is clos¬ 
est to the data. Seek time is as 
low as 8 ms. 

Phone: (800) 322-7462 or 
(908) 747-6995. 

Circle ±338 on Inquiry Card. 


PC-Peripheral Portable Power Projector 

The ergonomic Desktop Pro¬ 
jector 2800 ($8995) stands 
less than 6 inches high and 
pulls in its lenses and mirrors 
for transport and storage. The 
active-matrix projector incor¬ 
porates a fully integrated digi¬ 
tal video processor and accepts 
all three international video for¬ 
mats and power sources as well 
asS-VHS. 

The optical system in the Desktop Projector focuses the 
available light through the aperture of the LCD panel to 
provide an image up to four times brighter than one on a 
standard LCD panel! according to the manufacturer, 
Proximo. A “folded” optical design and angled panel place¬ 
ment enable the lens to be stored inside the device. You 
simply move the mirror to adjust the position of the image 
on the screen. The Active Color Enhancement technology 
uses processing techniques that provide enhanced color 
matching from a palette of 16.7 million colors, Proximo 
says. The 410-W quartz halogen redundant lamp system lets 
you operate the projector in a lighted room. 

Contact: Proximo, San Diego, CA, (619)457-5500. 

Circle ±3±4 on Inquiry Card. 
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What’s New 


Software 


U*\ fin "i j 


Cross-Platform 
Data Access and 
Manipulation 


Multiuser client/server- 
based software, Kenan 


. 1 . <1 
* 


rl S'J 



,7 



Technologies' Acumate Enterprise Solution 1.0 lets you ac¬ 
cess all the data on your company's enterprise-wide system 
regardless of its format or location. With the software's 
analysis tools, such as forecasting, business modeling, and 
exception highlighting, you can extract previously defined 
information as you need it. 

Built around Multiway, the company's multidimensional 
database and 4GL engine, Acumate ES seamlessly integrates 
data from sources such as relational databases, spread¬ 
sheets, flat files, text reports, and proprietary packages. It 
then stores the data in a format that permits browsing. 

Features include object-oriented programming, a focal- 
point integrator, data- toad mg/data-an a lysis Copilots, and an 
open API that provides flexible links to front ends such as 
Excel, Visual Basic, and Improv. Acumate ES is compatible 
with Windows 3.1 and NT, OS/2 2.0, Unix, and Alpha. 
Licenses range from $500 to $3000 per seat. 


Contact: Kenan Technologies, Cambridge, MA t (617) 225-2224, 

circle ±271 on Inquiry Card, 


BUILD APPLICATIONS FROM 
PICTURES 

A visual application builder that 
relies on moving icons and cre¬ 
ating diagrams to develop chent/ 
server applications, HarborView 
(development license, $3900; 
database drivers, $700 each) has 
you build the actual application 



during the design and prototyp¬ 
ing phase. The Harbor Software 
(Manchester, MA) program en¬ 
ables you to work with pictures 
rather than traditional program¬ 
ming mechanics. You develop 
the business logic, and Har¬ 
borView then automatically 
builds the forms from the logic. 
To modify an application, you 
change the picture, and Har¬ 
bor V iew autom at i c al 1 y rebui Id s 
the application. 

Phone: (508)526-1376. 

Circle 1261 on Inquiry Curd. 

NUMBERS AND SYMBOLS y 

The Symbolic Math Toolbox 
($495), from The Math works 
(Natick. MA), provides an ex¬ 
tension to Matlab that integrates 
symbolic computing with nu¬ 
meric computation. Based on an 
embedded version of Waterloo 
Maple Software's Maple V, the 
toolbox provides commands for 
variable precision arithmetic, di¬ 


rect access to the Maple kernel, 
and Maple's core math library 
and linear algebra module, which 
are included. 

Phone: (508) 653-141 5. 

Circle 1275 on Inquiry Card, 

DETECT NT FILE CORRUPTION 

File Alert for Windows NT ($99 
for each hard disk to be scanned) 
is file-corruption-detection soft¬ 
ware that automatically notifies 
you at the first sign of corrup¬ 
tion. From Executive Software 
(Glendale, CA). File Alert con¬ 
tinually checks and verifies data 
integrity in all types of files. It 
detects corruption from sources 
such as hardware or power fail¬ 
ures. user eiTor, and software de¬ 
lects and creates and maintains a 
journal of any corrupted files it 
finds. 

Phone: (800) 829-4357 or 
(818) 547-2050 . 

circle ±276 on Inquiry Card. 

TAME ALL THAT TAX-TIME 
TENSION 

The 1993 updates of AM-Tax 
Personal ($39) and AM-Tax Pro¬ 
fessional ($150) include what-if 
worksheets that enable you to 
quickly compare different tax 
scenarios, such as single, mar¬ 
ried Filing jointly, and married 
filing separately. An audit-alert 
feature automatically reviews a 
completed return for more than 
100 omissions and inconsisten¬ 
cies. The program from AM 
Software (Kansas City, MO) is¬ 
sues a warning when various 
itemized deductions exceed na¬ 
tional averages, pro¬ 
vides on-line help for 
operation and forms 
calculation, and has 
the ability to print 
blank copies of any 
federal or state form 
that it supports. 
Phone: (800) 859- 
8537 or (816) 426- 
836L 

Circle ±2S6 
on Inquiry Card. 


DATA COMPRESSION AND 
ARCHIVING 

A Windows product that also 
runs under DOS, Greenleaf 
ArchiveLib ($279) from Green- 
leaf Software (Dallas, TX) is an 
object-oriented data-compres- 
sion run-time library that lets you 
compress ASCII or binary data 
into an archive for storage, C and 
Oh- programmers can compress 
and archive buffers of data with¬ 
in an application without having 
to store them as a file. Com¬ 
pressed data can be retrieved into 
a disk file or a memory buffer. 
You can code without specify¬ 
ing the type of data to be com¬ 
pressed or the type of location in 
which the data will be archived. 
Phone: (214) 248-2561 . 

Circle ±277 on Inquiry Card. 


AN ATLAS FOR THE MAC 

Now available for the Macintosh, 
Street Atlas USA ($169) pro¬ 
vides a complete road map of the 
U.S, on a single CD-ROM, From 
DeLorme Mapping (Freeport, 
ME), Street Atlas USA includes 


646 MB of mapping data, de¬ 
lineating urban areas, population 
centers, block address ranges for 
large metropolitan areas, and el¬ 
evation lines. You can print maps 
from within the program or ex¬ 
port them to the Mac Clipboard 
to use them in other applications. 
Phone: (207) 865-1234 , 

Circle 1275 an Inquiry Card. 

DOCUMENTS BY DESIGN 

By Design for Microsoft Word 
for Windows ($99) enables you 
to create professional-looking 
documents even if you have no 
design training. The Streetwise 
Software (Santa Monica, CA) 
package supports version 6.0 of 
Word for Windows and inte¬ 
grates directly into the Icon Bar 
and Tool Menu. It includes page 
designs of formats for news¬ 
letters, business forms, faxes, 
memos, and letterheads and has 
features such as Quick Doc tem¬ 
plates, an integrated address 
book, and a set of design tools. 
Phone: (310) 829-7827. 

Circle ±260 on Inquiry Cord. 
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Software Update 



MULTIMEDIA IN A P1M 

Available in three 
editions, the Personal 
Daily Planlt PIM 
($59,95 on CD-ROM 
or $49,95 on floppy 
disk) can run under 
Windows or on the 
Macintosh. Each edi¬ 
tion revolves around 
a theme: Planlt Earth 
has an environmental theme, 
Planlt Paradise is a swimsuit edi¬ 
tion, and Planlt Adrenaline fea¬ 
tures high-inlensily pursuits. 
With each of the titles, you can 
import and mix and match your 
own Kodak Photo CD images. 
Integrated voice annotation and 
voice recognition let you anno¬ 
tate your to-do lists and appoint¬ 
ments with verbal comments. 
The Media Vision (Fremont, 
CA) PIM includes an appoint¬ 


ment scheduler and alarms that 
interrupt other programs. You 
can link contacts and locations 
with scheduled events and track 
contact aeliviLy with a notes log 
for everyone in the directory. 
Phone: (5JO) 770-8600. 

Circle 1264 on Inquiry Card, 

IMPROVE PICTURE QUALITY 

By presenting a slide show of 
screen images similar to test pat¬ 


terns used by TV stations. Dis¬ 
play Mate for Windows ($79) 
gives you the means to improve 
monitor-picture quality. From 
Sonera Technologies (Rumson, 
NJ), the slide show presents 
ways to improve sharpness and 
contrast, reduce some forms of 
geometric distortion, minimize 
or eliminate moire patterns, and 
improve color and gray-scale 
accuracy. Test patterns let you 
evaluate and explore color qual¬ 
ity, balance, range, accuracy, and 
color matching. 

Phone: (800) 932-6323 or 
(908) 747-6886 . 

Circle 1262 on Inquiry Card, 

PUT A CLOAK ON YOUR TSR 

Developed tor Netroom .3.0, He¬ 
lix Software's (Long Island City, 
NY) Cloaking technology is now 
available as the Cloaking De¬ 
veloper’s Toolkit ($299) for de¬ 
signing “Cloaked" utilities for 
memory managers such as DOS, 
DR DOS, QEMM, and 386Max, 
Cloaking allows device drivers 
and TSRs to run in protected 
mode without using convention¬ 
al memory. 

Pfume: (718) 392-3100. 

Circle 1276 on Inquiry Card. 

DESIGN APPLICATIONS IN ADA 

A GUI application designer and 
Ada GUI source code generator 
for Windows, Visual Ada for 
Windows ($595) lets you choose 
from push buttons, bit maps, 
text-emry fields, combo boxes, 
static text fields, radio buttons, 
and scroll bars to create and 
modify GUI applications. The 
Aetech (Carlsbad, CA) code uses 
the company's Standard Ada Hu¬ 
man Computer Interface Library, 
which consists of an Ada library 
of data structures and subpro¬ 
grams that work identically on 
systems that use a standard GUI, 
such as Motif, Open Look, and 
Windows. 

Phone; (619) 431-7714 . 

Circle 1263 on Inquiry Card. 


Cognitive Software Learns from Experience 



Eased on cognitive processing, the Top of Mind Help Desk 
for Windows incorporates principles of fuzzy logic, neural 
networks, case-based reasoning, expert systems, and text 
association. Top of Mind's ongoing learned experience forms 


the basis for its smart pick lists—case information and di¬ 
agnostics listed by strength. The software forms its own 
links and associations and processes information the way 
people do. Faced with a problem, the software provides an 
answer based on this learned experience, while it gathers 
and stores precise data about the user's needs in continual 
expansion of the database for use in solving future prob¬ 
lems. From $4500. 

Contact: The Molloy Group , Parsippany, NJ , (201) 884-2040. 

Circle 1272 on Inquiry Card. 


4PC-Doctor 1.2, WaterGate 
Software (Emeryville, CA), 
adds external cache testing, 
tape drive information. SIMM 
stress testing, modem setup 
information. PostScript printer 
testing, disk-usage informa¬ 
tion by file type and directory, 
BIOS data area information, 
and more. $129.95. 

Phone: (510) 596-1770. 

Circle 1296 on Inquiry Card. 



Sentinel 2.0, 

A1B Software 
(Dulles, VA), 
is fully inte¬ 
grated with 

He w le l t-Pac kard ’ s SoflBench 
development environment and 
adds a new GUI, From $595. 
Phone: (703) 430^9247. 


Circle 1301 on Inquiry Card. 


MapExpert 2,0, DeLorme Map¬ 
ping (Freeport, ME), is a 
completely revised and ex¬ 
panded database of every city, 
town, and rural area in the 
U,S. T including urhan areas, 
population centers, and eleva¬ 
tion lines. $495. 

Phone: (207) 865-1234 . 

Circle 1207 on Inquiry Card. 

GX Graphics 3.0, Genus Micro¬ 
programming (Houston, TX), 
features direct support of 
Super VGA chip sets, high- 
color and true-color video 
modes, increased VESA sup¬ 
port, mode X resolution sup¬ 
port, multiple Super VGA 
pages, faster drawing primi¬ 
tives, 16-hi t protected-mode 
support, and more. $249. 
Phone: {713) 870-0737. 

Circle 1298 on Inquiry Card. 

Nova Link Professional 3.1, 

ResNova Software (Hunting- 
ton Beach, CA ), provides sup¬ 
port for Apple Open Collabo¬ 
rative Environment, Novell, 
UUCP, and FidoNet; multiple 
file attachments; and en¬ 
hanced graphics and sound. 
From $300. 

Phone:(714}379-9000. 

Circle 1299 on Inquiry Card, 
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What’s New 


Software 


Software Update 



DIAGNOSTIC UTILfTY 
HAS ANSWERS ► 

Designed specifically 
for Microsoft Win¬ 
dows, Checkli Pro: 

Analyst ($149.95), from 
Touchstone (Hunt¬ 
ington Beach, CA), is 
a diagnostic utility 
Lhat provides a com¬ 
prehensive system 
analysis. The CKData applet 
collects all system information 
needed to troubleshoot your sys¬ 
tem; you can save the CKData- 
created da La file across the net¬ 
work for interpretation by the 
utility. The Upgrade Analyst 
module lets you rate your com¬ 
puter's performance against that 
of others, compare systems to 
Find configuration differences, 
analyze sysLem setup, and access 
a software-compatibility library. 
Phone: (714) 969-7746. 

Circle 12S9 an Inquiry Card. 

VIRUS DETECTIVE 

A 3-D proactive antivirus pro¬ 
gram, Virus Detection System 
Pro 3.0 (ftom $49) from Z-RAM 
(Annapolis, MD) combines scan¬ 
ning, integrity verification, and 


decoy launching to identify and 
eradicate viruses. The network- 
compatible program has a de¬ 
tailed set of instructions for sys¬ 
tem administrators to customize 
features to fit a particular situ¬ 
ation. VDS Pro includes generic 
cleaning and positive overwrite. 
Phone: (410) 266-522 L 

Circle 1293 on Inquiry Card. 

ADD YOUR VOICE TO 
VISUAL BASIC 

The Visual Voice ($495) custom 
control and toolkit for Visual Ba¬ 
sic and C++ developers lets you 
build PC-based voice-process¬ 
ing applications such as voice 
mail, interactive voice response, 
and fax on demand. From Sty¬ 
lus Innovation (Cambridge. 
MA), Visual Voice makes the 


PC the server and the phone the 
client. Set up to support the Mi¬ 
crosoft/Intel Telephone Appli¬ 
cation Programming Interface, 
Visual Voice includes a set of 
visual tools that help you create 
and revise all voice-processing 
objects such as voice prompts, 
menus, and files. 

Phone: (617) 627-9545. 

Circle 1287 on Inquiry Card. 

DOCUMENT IMAGING 
FOR THE PC 

Westbrook Technologies’ (West¬ 
brook, CT ) PC- based doc u men t- 
imaging File Magic Vision 
($199) software supports 2(X) Hie 
formats, including color photos, 
video, and slides. The OCR soft¬ 
ware directly integrates docu¬ 
ments from scanners and fax 
cards. Imported images can be 
from photographs, video-capture 
boards, film scanners, slides, and 
transparencies. An advanced 
viewing feaLure lets you display, 
index, retrieve, and store com¬ 
puter-generated, scanned, or 
faxed text-and-image documents 
in a single File Magic database. 
Phone: (203) 399-7! IL 

Circle 1280 on Inquiry Card. 


FA&erver 1,1, Network Appli¬ 
ance (Santa Clara, CA), sup¬ 
ports FDD1. has increased 
disk storage {to 27.3 OB), re¬ 
builds replaced RATD disks 
on-line, and adds a Unix-com¬ 
patible rdump command for 
network backup. $16,995, 
Phone: (408) 562-1900 . 

Circle 1300 on Inquiry Card. 

Global Lab Image 3.0, Data 
Translation (Marlborough, 
MA), supports 
Add-In Mod¬ 
ules, adds im¬ 
age-analysis features, and pro¬ 
vides additional particle 
measurements, enhanced par¬ 
ticle counting, new filters, and 
new frame-grabber support. 
Phone: (508)481-3700. 

Circle 1311 on Inquiry Card, 

The Norton flntiVirus 3.0, 

Symantec (Cupertino, CA), 
can identify and resist known 
and unknown viruses, incor¬ 
porates Virus Sensor technol¬ 
ogy, detects 100 percent of the 
NCSA libraries, and opti¬ 
mizes the virus scanner and 
user interface. $129. 

Phone: (408) 252-357(1 

Circle 1303 on Inquiry Card. 




Integration and Linking for Unix 


Applixware applications and tools provide Unix IAN and WAN Information-sharing as well as 
personal office functions. Based on an information object architecture, Applixware can inte¬ 
grate with external applications to build applications that you define. 

Office applications include Applix 


WORLD CUP 1994 


Words and Applix Graphics ($G95) and 
Applix Spreadsheets ($495). Applix 
Data ($995 per seat) lets you access 
information on Informix, Oracle, In¬ 
gres, and Sybase relational databases 
without any SQL knowledge. Applix 
Mail ($195) and Applix Open Mail 
($295) let you exchange and edit mul¬ 
timedia compound documents, mes¬ 
sages, and data files directly from 
source applications or the Applix Mail 
facility. You can communicate across 
disparate hardware platforms, operat- 
v ^»» f and networks. 

Contact: Applix , Wes thorough, MA , 
f 508) 870-0300, 

Circle 1273 on inquiry Card. 


Ta pe Ware/LAN-NLM 4.2, Emeri¬ 
tus Technologies (Fresno, 
CA). adds full NetWare 4,x 
Directory .Service backup sup¬ 
port and Cru ise Control for 
automated backup tape rota¬ 
tion. From $299. 

Phone: (209) 292-8888 , 

Circle 1304 on Inquiry Card. 

OS-9 3.0, Microware (Des 
Moines, 1A), adds a pre¬ 
emptible kernel and enhance¬ 
ments such us faster interrupt 
response and context switch¬ 
ing, more efficient inter¬ 
process communications 
mechanisms, improved deter¬ 
minism, enhanced memory 
management facilities, and 
greater system-call through¬ 
put. From $4000. 

Phone: (575) 224-1929 . 

Circle 1307 on Inquiry Card. 
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SOLUTIONS 

Access Technologies for People Who Are Blind 

Olga Espinola and Diane Croft 


.. first-class and strongly recommended .... This is the book to keep on the 
desk always within reach for study and reference 

—Jeffrey Moyer, access consultant 

Journal of Visual Impairment & Blindness 

Solutions takes a hard look at adaptive technology 
through the actual experiences of blind people who 
use it on the job every day. There is something for 
everyone—the solo computer novice, the mid-level 
user, or the “expert” wanting an overview or 
refresher course. 

There are interviews, resources galore, training 
programs, financial-aid assistance, and much more, 
including a complete product price list, and current 
information on every type of adaptive device. No 
more searching for bits and pieces of information; 
now it’s all in one book. 

.. a whale of a good book... edifying, clear, 
inspiring, and lots of fun to read. My students are 
in for a great adventure.” 

— Ted Lennox, access instructor 
Eastern Michigan University 

.. you don’t need to know much about tech¬ 
nology or computers to use this book; it explains 
everything.” 

— BOOKLIST, American Library Association 

.. excels in its ability to couple the technical 
and the practical sides of adaptive issues-” 

— National Association of Private 
Rehabilitation Professionals 

“Solutions is vitally important and empowering.. 

. with this knowledge, a blind person can present 
him- or herself as prepared, informed, and 
qualified... 

—Jeri Williams, blind computer user 



braille 
cassette 
IBM disk 

National Braille Press 

88 St. Stephen Street 
Boston, MA 02115 
(617)266-6160 

$21.95 USA 
$25.95 CAN 









Quatech's Solid State Drives 

for PCMCIA 



• 100% Reliability 


• No Moving Parts 


Quatech's line of Solid State Drives for PCMCIA {Type I and Type II) fit into any personal computer and 
conform to the PCMCIA/JEIDA standards thus allowing your PC to access the newest technology used in note¬ 
books, hand-held computers and PDA’s. These drives are available in three options: 3.5" front drive, rear card 
slot drive, or 3.5“ front drive and rear card slot drive. 


Quatech's line of PCMCIA FLASH Memory, SRAM and I/O Cards offer add on memory in one, two and four 
meg options. SRAM available in one and two meg options only. FAX/modem. Serial RS-232, RS-422, EPP 
Parallel Port, and Digital I/O give you maximum flexibility for your application. 


For more information on PCMCIA products 
or our complete line of communication, data 
acquisition and industrial I/O products call: 

800 - 553-1170 


n QUATECH 


FAX: 216-434-1409 
BBS: 216-434-2481 


662 Wolf Ledges Parkway, Akron, Ohio 44311 U.S.A. (216)434-3154. Internationa!: Austral ia/fnterworld Electronics 03-563-5011, Canada 
(Western)/lnterworld VCR 604-984-4171 (Toronto office 416-513-7027), England/Diamond Point Internationa! 634-722-390, Finland/Lab 
Hitech OY 358-0-804-2522, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 06181/75041, Israel/RCM Ltd, 
972-03-5447885, Italy/N.C-S. Computer Italia 03311 770-016, Netherlands/ACAL Auriema 040-502602, Korea/Sam Boo Enterprise Co. 
82-2-538-4001, Spain SANTA Barbara SA 343-4186116, Singapore Bliss Services Pte Ltd (65) 338-1300, South Africa Made 

Eagle Electronics 27 21 234943, Switzerland Amiro Tech. Engin, 37-2311 -18. IBM PC-XT, AT, and Micro Channel are ^ 
registered trademarks of IBM Corp, All other trademarks are of their respective companies. 



Circle 108 on Inquiry Card, 


















BUY IT THROUGH 




Mail Order 

The latest offerings from 
vendors supplying 
products of all leading 
manufacturers at extremely 
competitive prices. 

264 


Hardware/Software Showcase 

This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 
and suppliers. 

292 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 

301 


BYTE BUYER'S 




















COMPUTER DISCOUNT WAREHOUSE 



^COMPUTER DISCOUNT WAREHOUSE 



NEW LOWER PRICES! 


TOSHIBA T4600 

I486SL/33 LCD 
NOTEBOOK 

• 33 MHz <4SSSL Processor 

• 4MB RAM Expandable to 20MB 
m 120MB of 200MB Hard: Dme 

• £ PCMCIA Slot* • 144MB 
Diskette Drive • Pre-Installed 
Sotlware: MS-DOS* V 6.0, 

Windows- • Free Case {While 
Supplies Last} • Balt Point'™* with 
QuickPert*™ • Weighs only 6.9 lbs. 



120MB 

200MB 


^>$2289.00 CDW 29539 
>3^52499.00 CDW 29540 


WHY PAY 
RETAIL? 

CDW Sells 
For Less 


Microsoft 
MS-DOS 
V6.2 

• DoubleSpace Disk 
Compression with 
Mew DoubleGuard and 
ScanDisk for More Data 
Protection • Mem Maker 
Memory Management 

• Anti-virus, Backup and 
Undelete • A Must-have lor 
Windows Users 


3.5" UPG_ 

Step-up from V6,O Only.... 



Microsoft 



I CDW 32715 
> CDW 33244 


HARDWARE, SOFTWARE & PERIPHERALS AT DfSCOUNT PRICES 


NETWORKING PRODUCTS 


NNOVELL 


Netware V4.01 

5 USER CD 

880 80 

Id USER CD. 

1089.60 

25 USER CD,.. 

2994.00 

50 USER CD 

1937 OQ 

Netware V3.12 NEW 

V3 12 5 USER 3 S' 

579 DO 

V3 12 10 USER3.fi*. 

1299.60 

V3 12 25 USER 3 5' 

1699.80 

V9.12S0 USER 3.5* . . 

V3.I2 TOO LiSERafi" ...... 

.2510JOD 

T5JN.OO 

Call tor Pricmo on NrtlWarn CO-fiOM 
vs^sittrtu and Upgrades 

NFTWARF 1 RT 1 ILSFR fift 00 

NETWARE LITE STAflTER KIT...'. 

NE20P0 PLUS ETHERNET COAX CARD 
NE320D Vr.'TPA. 

.339.09 

109-99 

.539.02 

A 


Tiki\ns-(iiMtvi> 


TC5143 ETHERNET COAX. 

fCflian fthf nwFT coax gpk. 

....ism 

R9§ S& 

TC5143 ETHERNET iflBT. 

.. 9fi 95 

TCfil43 ETHERNET 10BT 5PHL. 

TC6242 AHCNET B COAX CARD . 

TC6245 ARCNET COAX CARD. 

....484.25 

_ 69 DO 

....170 BS 


TC6242 ARCNET* TP CARD... 


TCSZ4& ARCNET ALL-IN-ONE CAM[> ,. . ,258 84 

TCS040 ARC NET PASSIVE 4 PORT HU8 COAX .39 50 
TG6250 ARCNET ACTIVE 0 PORT HUB COAX .242.29 
TC50SS ETHERNET H PORT CON lOBT 323 .74 
P0G151 rtx.JhiET t& fort Smart hub Coax 672 1 2 

TC4035 TOKEN RING A MBPS CARD . .203 03 

TC-4fl4& TOKEN RING 16M CARD. 359.44 

TCNS 1 QOMBPS COAX CArth 336 57 

TONS 100MBPS EISA COAX CARD 609 91 

TCNS 10QMBPS STP CARO. . 457*8 

TONS 1OOMSPS F]0E R OPTIC CARD 71E .fid 

TENS 10CMBPSS PORT SMART HUB COAX 1366-27 
TCNS 1DCMBPS SPORT SMART HUB COAX. .. II4&.47 
TCNS ldOMBPS 8 PORT SMART HUB STP * 163.75 
TCNS 1 DCMBPSS FORTSUAflTHUB PEER 1465 .an 


£ ARTISOFT 


AE3 ETHERNET COMBO CARD 190 9H 

NODE RUNNER 2000A.... . ... 217.34 

NODERUNNER 2GOOT. ?76 47 

NODER LJNNE R 2000C. 176.47 

NODE RUNNER'S-! 2NJQA > 19*8 

NODE RUNNER-SI 2000T... 97 44 

NO DERUNNER'S I 2M0C. 07 44 

CENTRAL STATION II . . . 389 89 

HOST 5 PORT INTERNAL HUB .. 269.33 

NODERUNNER STARTER KIT WINDOWS.. 499.57 

LANTASTIC A! V5.0. 70.17 

LANTAS TIC Al V: [ WINC>0WS .89.90 

LANTASTIC SOFTWARE ■ 

LANTASTIC FOR WINDOWS 5W .. 129.68 

T-RUNNER 0 PORT 10BT._. 239.88 

T-flUNNER 12 PORT TOST . 497 4 i 


SMC 


ULTRA1&ETHERNET COAX 199.25 

ULTRAl 6 ETHERNET COAX 0PtL 583.68 

ULTRA16 ETHERNET 1QBT. ICS.23 

ULTRAlQ ETHERNET 10BT 6PK , .583,68 

ULTRA 16 ETHERNET COMBO.. 125.35 

ULTRA10 ETHERNET COMBO 6PK. 693 -in 

ETHEFICAR0+ ELITE 8 Bit COAX. 87*2 

ETHERCAHD+ EUTE COAX.. ,,119.84 

ETHERCAHD4 ELITE COAX 0PK. 666 73 

ETHERCAB04 ELITE MCA COAX. *89.26 

ETRERCARD4 EUTE 10BT .. 119.64 

ETHERCAREJ+ EUTE 10BT 6PK . ..633.00 

ETHERCARD* EUTE MCA lOBT. >88*5 

ETHERCAftC* EUTE EISA 1001 579.70 

ETHERCARD- EUTE COMBO.. 139.57 

ETHERCARD* EUTE COMBO 6PK . 766.50 

3006 ETHE RNET 8 PQAT CQN 1 Q&T . , .329,61 

3512 ETHERNET 12+2 PORT CON 10BT 614.76 

PC600WS ARONET CARD COAX. >25.93 

PC650WS ARCNET CARD TP... . „l 19.88 

PC600FS AFICNET CARD COAX _ 199.29 

PCI30 AFtCNET CARD COAX. 6B.5D 

ARCNft 8 PORT ACTIVE HUB COAX , 229.41 
TGKENCARD ELITE tfi/4. 299.80 


NETWORKING PRODUCTS ■■ TAPE, REMOVABLE & FLOPPY DRIVES 


3Com 

3C503 ETHERUNK II COAX. 19BJH 

3C509 ETHERUNK III COAX.. 119.SO 

3C509 ETHEHLINK III COAX 5 PK. 529.1 2 

3C509 ETHERUNK III lOBT. 119.50 

3C509 El HERt.INK III lOtJT 5 PK 537.07 

30509 ETHERUNK III MCA >0BT.. 242.45 

3CS29 ETHERUNK 111 MCA COAX 5PK . 992.27 

3C529 ETHERUNK III MCA tQBT 5PK.. 976 69 

3C509 ETHERUNK Hi COMBO..... >30.90 

30500 ETHERUNK 111 COMBO & PK. 59484 

3C579 E I HtrHl INK LISA COAX 229.9' 

3C579 ETHERUNK EES A lOBT. 229.91 

3C162T 12 PORT LlNKBUlLDER lOBT .. 620.97 

Xircom 

PE310BC POCKET ETHERNET COAX 314.89 

PE31062 POCKET ETHERNET COAX. 279.60 

PE310BT POCKET ETHERNET 10ET . 279.31 

PA202B6 POCKET ARCNET COAX . . 236.30 

PT7160I l-H>CKE I rr.KI.N RING IE -1 5?9 14 

PT216B3 POCKET TOKEN RING 16/4 . 527 OT 

PPX03 PARALLEL PORT MULTIPLEXOR 79.« 

token ring 

IBM TOKEN RING 16/4 ISA.. *qi,40 

FBM TOKEN FUNG 1 e/4 MCA. 659 95 

IBM TOKEN RING MAU.... 453.88 

INTEL NETWORKING 

ETHEREXPRESS 16 COAX . . 99 33 

ETHEREXPRESS 16 COAX &PK. 454 13 

ETHEREXPRESS 16 COAX 20PK . 1690.39 

ttHL-l I EXPRESS MCA COAX .166 52 

F rill. HI XPRE.SS IF 10BT ..9983 

ETHEREXPRESS 16 lOBT & PK. 154.13 

ETHEREXPRESS 16 1D0T2OPK. 1696.10 

ETHEREXPRESS MCA HJfiT. J56SZ 

ETHEREXPRESS 16 COMBO. 116.77 

ETHEREXPRESS 16 COMBO 5PK. 548.00 

fi T rtf H£ XpRt SS 1& COMBO 20PK 2036 93 

ETHEREXPRESS FLASH 10BT. Hi 88 

ETHEREXPRESS FLASH 1QBT 5PK. 510.62 

ETHEREXPRESS FLASH COMBO > 31 « 2 

ETHEREXPRESS FLASH COMBO 5 PK ... .626 84 

ETHEREXPRESS EtSA COAX. 4 I I.3U 

TOKENEXPRESS 1&4. 390.53 

RETROFIT II COAX 358.97 

NETPORt 11 TOST . 358 97 

ETHEREXPRESS ISA HUB. 519.93 

ETHEREXPRESS ISA HUB EXP. . . 449.96 

JUMBO 120MB INTERNAL. 99.90 

JUMBO 250MB INTERNAL. T67.9? 

THANKER 120MB PARALLEL PORT. _...28G,90 

TRAKKER 2S0MB PARALLEL POHT . 33S.B8 

POWERTAPE 2GB SCSI INTERNAL. S4T.S7 

POWERT APE 2GB SCSI EXTE RNAL. 1 D99.90 

POWE RCAT 2GB SCSI INTERNAL 1524.33 

L'MEGA 

TAPE 250MB iNSlOf.fi V.. IB9J7 

TAPE 25CM& INSIDER HH . _.... 1B9-8B 

FLOPTICAL 2>MB INSIDE H..,. 379.27 

BERNOULLI BOMB PC POWERED..... 448 80 

BERNOULLI 1 50MB INSIDER SCSI.. 4fl9.77 

BEHNOULU 1 50MB PC POWERED......._ 470.05 

BERNOULLI 150MB TRANSPORTABLE. 570^6 

BERNOULLI 1SOMB INSIDER ItJfi NEW . 499.89 


SUMMIT 


5E12G 120MB INT TAPE B-U 
SE250 250MB INT TAPE B-U 
SE30S 30SMB INT TAPE B-U... 


... 139.96 
.174.83 


MICROSOLUTIONS 

BACKPACK 3.F 1,44 MB FLOPPY PARALLEL 177.M 
BACKPACK 5.25' I.2MS FLOPPY PARALLEL 177J4 
BACKPACK 170MB HD PARALLEL 179JS9 

BACKPACK MOMS HD PARALLEL. 434.59 

BACKPACK CD-ROM PARALLEL... 357,91 

BACKPACK 250MB TAPE B-U PARALLEL. 34S OS 


SyD*S 


PRO NOTE 42MB PARALLEL... 

PUMA8BMB PARALLEL.. 

MARLIN 105MB INT IDE . 

BOMB EXT SCSI W/AOPT 


2 Mountain 


189.32 

.449.50 


TD-250 250MB INT IDE .. 

F58SD0 305MB INT IDE.. 

1200-4 4GB EXT SCSI. _2fllft.fi3 


WVSE TERMINALS 


WVSE 30 AMBER OR GREEN . , 272 89 

WVSE 50 AMBER OR GREEN. 3*5.50 

WVSE 60 AMBER. OREEN, WHITE. 279 M 

WVSE 150 AMEER. GREEN. WHITE 265.45 

WVSE 160 AMBER. GREEN. WHITE. 32B.88 

WVSE 326 COLOR ........ ,.........._...... 519.M 

m 


HA. SOUND. CO 


ALTEC LANSING ACS MM 8PKR&SW , 
CDW 5 CD BUNDLE.. 


,.,,274.26 

i2gjoa 


CDW 5 CD BUSINESS BUNDLE,. iHLM 
CDW 5 CD ENTERTAINMENT BUNDLE 79 J3 

COW 4 CD EDUTAINMENT BUNDLE. .65 S6 

CREATIVE LABS DISCOVERY Ifi INT .. 439.81 

CREATE LABS MULTlMEDtA STARTER HtfT. 440.50 

CREATIVF LABS SOUND BLASTER PRO , 117^7 
CREATIVE LABS SOUND BLASTER 16 ASP t^gga 
M£ CNA VISION PRO AUDIO SPECTRUM 1 & 159 64 

MEDIAVISION PRO AUDIO STUDtO Ifi. 214.30 

MEDIA VISION PRO 16 SYSTEM II BUNDLE ..847.97 

MICROSOFT MULTIMEDIA BEETHOVEN . 54^8 

MICROSOFT CINEMANIA.__. 54.80 

MICROSOFT BOOKSHELF CD . I Ifl.fiH 

MICROSOFT WIN SND SYS V2t>. 52.95 

MS WIN SND SYS V? P W.'BflAHD 145.15 

ORCHID SOUNDWAVE 32 .... 219 73 

ORCHID OAMEWAVE 32. 149,90 

PROCQM INT MULTIMEDIA STATION. _..739 16 

PROCOM EXT MULTIMEDIA STATION. ...,76ft 48 

SONY DSKTOP LIBRARY 3NT. 287.87 

SONY DSKTOP LIBRARY INT W'SNO 469.B9 

SONY OSKTOP L l&HARV £ Xt W.’SNtJ 546.74 

TURTLE BEACH MULTlSOUNO. 513.97 


CHlNQN CDS536 INT CO-ROM KIT 3fifi,45 

CH1NON CDX535 EXT CD ROM KIT 449 90 

ACCULOGiC PARALLEL PORT CD-ROM . . ..40&.9O 

HITACHI 1S00S EXT CD-ROM. 499.05 

HITACHI COR10SO EXT. 512.3d 

HITACHI 6700 INT CD-ROM . . Atm fig 

HITACHI C0R6750 IN T 412*1 

NEC CDA74-1 EXTERNAL CO ROM . 399*0 

NEC 3X11NTE RNAL NEW ... 479.W 

NEC 3XE EXTERNAL NEW . 569.90 

NEC 3Xp Portable NEW .. 439.90 

ORCHtD COS3110 INT.. 232*3 

PIONEER DRM0O4X 6 DISC OUADRASPJN. 134 J.42 
PROCOM ?dOMS INT SCSI CD ROM 452 D9 

PROCOM 200MS EXT SCSI CO-ROM .557 65 

SONY CDU535 INT CD-ROM... ^...279.83 

SONY CDU541Q1 INT SCSI CD-ROM. 34&.19 

SONY CDU7205N EXT CD-ROM... 463.19 

SYDOS PARALLEL PORT CCFROM._. 29fi*1 

TEXEL 3020 240MS INT KIT.. CALL 

TEXEL 3028 Wi'PA SPECTRUM IB. CALL 

TEX61 502fi 24CMS EXT KIT CALL 

TEXEL 5028 Wi'PA SPECTRUM 10. CALL 

TOSHIBA 3401 INT SCSI CD-ROM.. 3B7.97 

TOSHIBA 3401 INT SCSI CD-ROM WlADPT ..M9.14 

TOSHIBA 3401 EXT SCSI CD-ROM.. _..SlS.B5 

TOSHIBA 3401 EXT SCSI CD-ROM W-'AOPT .649.50 
TOSHIBA 3401 EXT SCSI 4 DRIVE TOWER .2535-00 


HURTR 


IS'CSNE 1? X 124 BUTTON . 

Wfl -wt 

ISjONF 12 X 1? 1? HUTTON. 


XLP 12 X 12 4 BUTTON fl STYLUS. 

XLP 12 X 10 16 BUTTON. 

... 494.80 

XGT 12 X 12 

mijw on 

^1 r CafComp 


DR III 12X12 4 RirTTnN 

„ 304JH 

nn mi 12 K 12 ir RinrnN 

004^4 

DB ill 12X10 16 BUTTON __ 38**5 

12X12 4 BUTTON CORDLESS. 

.88 

i3xi216 button. .... 

395-90 

12 X 18 16 BUTTON . 

. 47115 

24 X 36 16 BUTTON 

<“«3 U 

Su/nma$aphki( 


SUMMASKETCH III 12 X 12 4 BUTTON. 

SUMMASKETCH III 12 X 12 16 BUTTON_ 

SUMMASKETCH III 10 X 12 4 BUTTON. 

..2S&M 

..259,90 

.624,44 



HI 7100 A-D SIZE 0 PEN. 

HI 7300 A-F SIZE fi PEN .. 

.2046.55 

.3489.13 

TA2M HEWLETT 

KKl PACKARD 


HP SCANJET IIP . 

HP SCANJET IIP DOCUMENT FEEDER ..... 

HP SCANJET ||CX W ISA NEW . 

HP SCANJET HCX DOCUMENT FEEDER . 

. 733AS 

. .,269-93 

. ..we so 

—474.72 

EPSON 


ACTiONSCANNER ESfidOC 

ES800C PAfiALLEUSCSl .. 

. 790,86 

. 1089*1 

ACTO NSC ANNE R ES800C. 

ACTION SCANNER ES800C PRO. 

..1077^9 
. 1241, S3 



VGA A SUPER VGA MONITORS 


AST VISION 4N 1** ,,,,... . .. 

. 309.91 

AST VISION 4L 14- 

399 95 

MAG INNOVISION MXlfiF. 

. ST7.97 

MAG INNOVI3IQN MX17F. 

. 899,fill 

MAGNAVOX CM2079 14' 39 ... 

MAGNAVOK CM2089 14' 2® ... 

. 2W.20 

.,.,279.90 

MAGNA VOX CM9217 I?" 

599 30 

MAGANA VOX 2DCM04 20*__ 

NANAO F34CIW 15". ..... 

1109.08 

...71983 

inanao ffifioi 17 - ... 

1059.35 

NANAOFSSOiW 17*. 

.. 11S9.45 

NEC 3V 15“.. 

....519.00 

NEC arct igr. .. ,. 

. 509.00 

NEC 4FGE 15-.. 

699 00 

NEC SFGE 17"... 

..1077.00 

NEC SFGpir 

135S 50 

N&C flFGo 21".,. ... 

3363.94 

PANASONIC Cl3Btri 14 b ... 

PHIUPS 1S57AS IS- . 

... .325.70 



PHILIPS 1764DC 17* . .. 

SONY CPD1430 14- 
SONYCPDl730 ir . 

VGA A SUPER VGA DISPLAY CARDS 

ACTIX ULTRA PLUS 1MB . 

ACtlX ULTRA PLUS 2MB ..... ....... ,304*5 

ADS VGA TO TV ELITE. 250.00 

ATT GRAPHICS ULTRA* 2MB. 237.97 

ATI GRAPHICS ULTRA PRO 2MB... 357.62 

ATI GRAPHICS ULTRA PRO 2MB EISA . 394.92 

ATI VGA WONDFH X124 .,. 119*2 

CREATIVE LABS VIDEO BLASTER. 339.02 

CREATIVE LABS VIDEO SPIGOT. 337.97 

DIAMOND STEALTH PRO 1MB 249,83 

-. IMI H02MB. 339 61 

DIAMOND SPEEDSTAR PRO 1MB. 109.00 

DIAMOND VIPER VLB 2MB. 399.49 

HERCULES GRAPHITE 1MII. 229.72 

HEBCU1ES GRAPHITE 2MB...._. 374.55 

HERCULES DYNAMITE VLB.. 159.00 

INTEL SMART VIDEO RECORDER. 486,88 

ORCHID FAHRENHEIT 1200^ . 154*7 

ORCHID FAHRENHEIT VA . 177*7 

ORCHID FAHRENHEIT VA/VLB. 209.45 

ORCHID CELSIUS VLB 1MB.. 238.97 

ORCHID CELSIUS VLB 2MB . 299,79 

ST& HORIZON Vl IMP. 126.74 


If You Find a Better 
Price, Call CDW 
Before You Buy 
(800) 998-4CDW 


NASDAQ 


No Surcharge For Credit Cards 


BUY WITH CONFIDENCE 
CO W® IS A NASDAQ 
TRADED COMPANY 


B573Q-73Q COT MooFrl 


Tech Suppon lorCustomof^ 
0fll-7<lQ CUT Mon-FrL 
gmsLD oorsat 


MOST ORDERS 
SHIP THE 
SAME DAY 











































































































































































































































COMPUTER DISCOUNT WAREHOUSE 



US Robotics 
WorldPort 
14,400 BPS 
Pocket Modems 

✓ 14, A KBPS Date, V,32bls 
Protocol ✓ Fa* Model Adds 
14 4K BPS Send/Recfrive Fa* 

✓ V,42 Error Correction 

✓ V.42bis Data Compression 

✓ LED Status Indicators ✓ 9V 
Battery Powered, AC Adapter 


Included ✓Complete Software Included ✓White Suppli 


14.4K Data _ 
14.4K Data/Fax.. 



159.00 cdw 
169.00 CDW 


WHY SETTLE 
FOR LESS? 

CDW* 
SERVICES YOU 
BETTER 




CANON 
BJC-600 

Color BubblejetJ 
Printer 


/360 dpi / 240 cps 
/ Individual Color Cartridge 
System: Less Waste 
/ 100 Sheet Feeder 
/Laser Quality Text 
/ Optimized tor Plain Paper 
Vibrant Colors Without 1 jt> I 

Special Paper " j^cVIHjTl | 


cdw* Pric^^ $586.50 


CDW 32009 


CDW CARRIES OVER 15,000 PRODUCTS. IF YOU DON'T SEE IT, CALL! 


Tieoo.'iEOMG ..nee.DQ 

■ : 

T1M0C/:;’!JWH ..'■■■■ MU 

rigooC/sooMB ,^39.an 
11950/120*40 1099.03 

T19500'120MB 2479.00 
Tl9SdCT/l2oMfl 27M.D0 
ngso^3M0 iiugg.DO 
TigsoCv-200Me.J6Q9.eD 

T60OQC/51OMBCD . 

TDejoc^idviBcaovi. 

NEW t:unn 

NEW T4700C 14880X2/50' 


T1950CTV200MB 2999-30 
Tl MOOT,'320MB 33Mut» 
i zz09dd 

T46fl0i'200MB ....3499 D3 
H6MC.'120MB.. 3869 00 
r400OC/2E>QMB. 1999.00 
T4600Ci'340MB 4369.03 
T66CHDCV510MB 6099-03 


AST 


LC 4./25S/4/335 120MB.4MB. 097.97: 1 t S9.9? 

LC 4.(330 I20MB.4NB210MS.0MB. T2S7 9M 497.97 

ICtma 12tWEMNft2tQMe,(*lB. 1527.97/1787.9? 

I C 4/680 12OMB.4MB/210MB 6MB 1 707.97'1997.97 
LP 4/253 170MB.4MB/340MB.8MB 1177.97.1599.35 
LP 4:330 17DMB.4Ma34DMB.aMB.... 1444.60:1889.77 
I.P^MSfiO l7QMfl.4Wa343MB.SWB ... 1934.S2/2394.&1 
Ml 4 L,!: I ■:.IVLi.4M{V34OMB.0MB 1497.97,'1927.97 
MT 4i16fiD170MB.4Mev340MB.aMB 

NOTEBOOK BOMB MONO.. 1887.97 

L T JI NK>IK ':■ V,1Ij Mt**:COLOR I 767 07 2449.06 
NOTEBOOK 170MB MCNOOQLOR 1 B07.B7,'2027.97 

NOTEBOOK 1 70MB COLOR-*. 3297.97 

PQWEREXGC 4,'25 200MR MONO 5PF.ClAL24M.4fi 
POW^REXEC 4/25 2CQMB COLOR SPECIAL. . ,3959.64 

ACER 

ACflOS 4/2SS 17DMB._. 994.07 

ACH03 4/330 170M!?I 1253.95 

ACHOS 4 33 D 3-MTVIB . 1309.63 

ACflOS fl.'SODK2 1 70MB. 1340,81 

ACflOS 4WDX2 34QMB. 13911,60 

Canon 

. 2387,07 

HU | ■■■V__ ujHPi 

INNQVA A03L SX 170MB. , . , . 967.92 

INNOVA 4i'33L 5X 240MB.. 1076 40 

INNOVA 4.'5DL 170M 


INNOVA 4,'SDL 24QMB... 1459.96 

INNOVA 4.m 170MB ... 1538.57 

INNOVA 4/SflL 240MB .. 1014-66 


NEC 


VERSA NOTEBOOKS 

4/25 120MB COLOR ... 

4725 100MB MONO. 

4725 160MB COl Ofl 

4/33 100MB MONO. 

4/33 1B0MB COLOR. 

4733 18OM0 COLOR OF FI UL . 

■l y.t 20C MU MONO. 

4733 250MB COLOR ... 

READY ES 4/£S 17DMB. 

READY 4725S 170MB MuHimedia. 

POw£ RMATE. t; S 4775 173MB . 

READY ES 4035 213MB.... 

POWEHMATE E3 4/33 1 70MB..„ 

I 'OWl I IMA i i I -! i.'f.Fi ! .TiMli . 

READY 4/33S 210MB Mollimetfa. 

READY ES 4VG6 250MB.... 


2925.2 

•WI6.2 

3178.22 


ITJ0T 

.1447,97 

iom.ts 

.1247,97 

1398-97 

1*90.93 

1 890.39 

1697.9? 


^TOSAS INSTRUMENTS 

TM4-OO0E 4/250 120MB MONO „. 1877.9? 

TM4O30 4/25D 2P0MB MONO . .. ..2177.97 

TM4COOE 4:25S 120MB ADV COLOR ..... .2097.97 

TM4000 4/40 200MB PASSIVE COLOR. 2979.97 

TOMB 4/50 120MB MONO. 2327.97 

TM4OO0E 4'5E> 200MB MONO NEW ............ 2607.97 

TM4000E 4,'SO 20OMB DUAL COLOR . 3389 97 

TO4D0PE 4:30 2HJMB ACTIVE COLOR. 3797-97 


DOT MATRIX & LASER PRINTERS 


OKIDATA 

216.14 ML590 


ML321. 

. 432.43 

ML3&0. 

. 214.95 

ML395. . 

989.20 

ML935C. 

,.-..1039,74 

MLS20. 

. 369.62 

ML5S1 . 

. 499.18 


Canon 


'Alim- E30 Mnruilwr.l un*r'» H«biii 


NEW! 

Lease Option 
Call for Details 




, _ ....._ _ 113.63 LQS7D...446.50 

AP32S0. 173.15 L0117D. SI5.SS 

AP320O .. .. . 209 IW LO2550 . 699.00 

LX810. 187.97 DFX5000.1 357.97 

FX07D . 269 99 DFX0O3D. 2277.97 

Btttfo 355.95 STYLUS 300 229.95 

LO570*. 217.97 STYLUS 800_ 319.90 

LQ1P73-*. 385.35 

ACTION LASER 1500.. 

ACTION LASER 1300 WqJMfl . (599.93 


ILfflobuttas 


NEC 


P3200... Jtai -« Sltentwrltor 95FX 14MJ6 

JetmalB lOOO 27B.8S SHorrtwritBrR 97.. ..107174 

^f 0 * 50 ^ Sierfwiler 1097 1*W1 ».qi 

-gfiF. 879.33 


SPORTSTER MODEMS 

14 4 IN7.... 148,50 

i-i 4 INI V.' I-AX 149.50 

1^4 1 X I.... 139 50 

14 4 EXT W.'FAX ......_... 178.50 

WORLDPORT 14.4AWFAX. 19B.0aTH.0tl 

COURIER MODEMS 

V.42TERBO IN T... 417.97 

V 3? 11 MHO INT W.TAX. ,.426.50 

V.32TERBO EXT. 467.97 

V.33TERBO EXT W.'FAX. 487.97 

IB.BMSTEXT . 477.25 

□UAL STD INT WFAX. 683.19 

DUAL STD TERBQ fNT/EXT W/FAX . 769.8O:049.(» 


0Hayei 


I1S0 - 
1624. ... 

1695. 

2Q23. 

_ 130-42 

... 398,44 

202.97 

21®0 ................. 

2624 . 

4410 LASER. 

.C J "JJ"i 1 fttSt | „■ 

163.91 
399.89 
. 529.M 

2 i 2a. 

... 243.37 

4440 LASER. 

. .,1199.4* 

2124. 

. 318.41 


s 

AOCUFtA 24GGB INT 58.1 □ OPTIMA 24 PAX 110-34 
ACCURA8400 EXT S9J2S OFT1MA9800 EXT 336.50 
ACCUF1A 34EC FAX94JI9 OPTfMA68FAX.3S4.42 
ACCURA 96 FAX 175-12 OPTIMA 14.4 EXT .363.60 
ACCUFLA 9fi EXT 199,60 OPTIMA 14 4PAX 376.30 
ACCURA 144 FAX 195.60 OFT1/1A 14.4Pock0t298.g3 
ACCURA 14 4 EXT 219.40 ULTRA 9SH EXT .569.10 
OPTIMA 2400 . T12 64 ULTRA 14 4 EXT 826-53 


jfr Texas ENsmuMPNlh 

MICROWR ITER BASICVRS35. 51190/677.97 

MICROL ASER P RO 630 PS23 NEW , 1329.62 

.. RPS65 e37.97 

MICROLASER PRO600 PSS5 HEW _ 1549.25 

MICROMARC INKJET. 277.97 


tsm..:=z 


Fiji c 

13a p 


[ HCWLIfTT 
I PACKARD 

DSi* #1 POM 310.. .399.00 LaserJet 4L. SflS.97 

DbeL 04 500. 319 0® LawtJrt 4P NEW .. M9.99 

DfiHXwl&ODC .399.50 LjbtJm AMP NEWl 489,69 

nshM55DC.. ,.598,12 LaserJet 4. _..13W.4B 

De&h*t 120OC... 1 3SB.88 LaserJet 4M . 1848.64 
DeshjSl 1200C PS.. 1928.96 LQSdrJot 4SI . 23*8-95 


iMn LEXMARK 

4(337 5E 5PPM NKW._^^ _ ...«7.&7 

4029-ID 1t>PPM,. 1117.07 

4039 10R 13PPM.. . 1347.97 

4039 10RD 1DPPM DUPLEX . 1047,97 

4039-12R 12PPM. 1697.97 

4039-1 2L 13PPM. 2447.97 

4039-18L 16PPM .. ..._ ..Z744J7 


HARD DRIVES 8 CONTROLLERS 


Map^or 


131MB IDE _™,171 9S 345MB SCSI_ 3®.13 

13M0 IDE. 219^5 543MB IDE. 699.00 

245MB IDE. 239,95 1 02GB SCSI. 676.8s 

24SMBSCSI. 2S0.9S 124GB SCSI_ ...1349.47 

345MB IDE. ,..296-18 


MICROPQLIS 


MOOT,..... 

PM240DEFX 24GO V « INT W:FAX. 

PM240DEF 2430 V 42 EXT W.'FAX. 

PM240DFP 2400 POCKET W/FAX . 

PM 9600 FX 9800IKTW/FAX... 

PM9803FXMT 9600 EXT W/FAJ(.. 

PMl44flOF‘X 54,4 INT WTAX.. 

PM14400FXMT 14.4 EXT W:EAX. 

PM1449QFXSA 14.4 RXl WO AX LC&.„. . . 
PM 1440QFXP 14.4 POCKET W:TAX. 

HeI 

SAT1SFAXT10N MODEMS 

1M1NT ^-.95,51 350 INT. 3 

2t>3 INT . 209.50 400 INT __ ,J 

300 INT..... 220.22 400E EXT . 1 

24flg V.42BIS INT ..... 

2400 V.42BiS EXT..... 

6000 iNTWiFAX... 

14.4 IN r W/FAX 
14.4 EXT W/FAX. 

BOCA 

BOCA 14.4K INT W/FAX .— 

BOCA 14.4K EXT W/FAX. 


BC25Q . M il OMNI 500 LAN... 

BO40O . 146.89 OMNI BOO LAN .... 

BC500. 191.42 OMNITHUAN 

BCfidO LAN. 1».40 OMNI 1250 LAN 

i x: r.nr LAM..... 239.50 UNISON GOO. 

BC750 LAN. 313.88 LC1200. 

BC900 LAN. 359.67 LC13O0..... 

BC123QLAN . 448.56 

LAP POWER AC/DC INVERTER.. 


S3 


ID®,® 

.174.30 

IS3 

187.28 

il 


.132-67 

149.90 

155.78 

.173,47 

.197.28 


399.86 
599 (Kt 


221QA105qMaiDE...MB.86 i0«2eG8SCSi. 1327.43 

£210 10SIMH SCSI . .976.68 1S3G 3G0 SCSI . 2399.25 
2217 1,7GB SCSI.... 1 309-49 


C Aiijiim 

vMVfVC/t 


84MB IDE,. .1*7-71 340MB roE.._..._...i19.99 

171MB IDE.. 189AW 540MB IDE. 6-19.35 

210MB IDE. 223JM 540Mfl SCSI 626.45 

250MB IDE . 226JW 37GB SCSI. 10*8.20 


AMERICAN POWER 

BACK UPB 253. M.34SMART UP5 400. . 299.95 

BACK UPS 430.iSAgasMART UPS 600. ...383,36 

BACKUPS 450 . 139 J ISM ART UPS 900 HLSS 

BACK UPS 600.204.0451^1 UPS 900XL 11 18.04 

BACK UPS 600....„..374.14SMAHT UPS 1250... 709.07 
BACK UPS 1250.49fl.77sM A RT UPS 2000.1188,00 


29.97 


42MB MFM.. .239.84 261MB IDE. 244,50 

42MB IDE. 116-04 341 MB IDE. 326.50 

106MS IDE. 177 94 452MB iDE. 439. W 

130MB IDE. I G&.B5 7fi8MB ESCH . 9*9.86 

2QOMA IDE. 208.95 1 05GB SCSI. 984.87 


ACCULOQJC IDE. ,23.05 

ACCULOQ1C M:l W/IPAfl,2SER, 1GAME . ...35.0$ 

ACCULOGC IDE W' BIOS. 48,00 

ACCULOG1C ISA SCSI-2... 129.29 

ALCUlX.IC i IK.VSCSv-7 . 349.08 

adaptec ieasaceiKrr__ w .^_..i39 5« 

ADAPTEC 1542CF SCSI KfT.. 289,45 


SURGEAHREST PLUS-.__ 

SURGEAHRE3T PLUS W/TEL... 54.4S 

I.INE'R 600..... 118 08 


LOGITECH DEXXA SERIAL MOUSE . 27.37 

LOGITECH MOUSEMAN COMBO... 44.01 

LOGITECH MOUSEMAN CORDLESS 89.9J 

IOQ TECH 'HACKMAN PORTABLE. 72.50 

LOGITEC H FOTOMAN PLUS. 549.76 

JSI VJ 0 SI RIAL’ 59.0C 

MlGROSO 72.0 PB^’. 59.00 

MIC ROSOFT BALLPOINT VZ.0. 152.77 

->'l HAl L.PCftir MOUSE VWWW 31. T444* 


CDW Sells for Less and Services You Better! 

(800) 959-4CDW 

FAX ( 708 ) 291-1737 


©1994 CDW Compmef earners. Inc, 



Circle 152 cm Inquiry Card, 


HAYES PCMCIA OPTIMA HDD W/FAX. ....235,56 

HAYES PCMCIA OPTIMA 14.4 W.'FAX.. 356.68 

IBM PCMCIA TOKEN RING r&’4. 499.79 

INTEL PCMCIA 2400 W/FAX... 185,14 

INTEL PCMCIA 9600 W:FAX. 243.10 

INTEL PCMCIA 14.4 W/FAX . 289.64 

LINKSY& PCMCIA ETHERNET COAX. 197.91 

LINKSYS PCMCIA ETHERNET 10BT_ 197 91 

MEGAHERTZ PCM 189.95 

MEGAHE RTZ PCMCIA 2400 XJACK W/FAX 197.97 

MEGAHERTZ PCMCIA 9600 W/EAX. 259,98 

MEGAHERTZ PCMCIA 9*00 XJACK W/FAX ..277,97 

MEGAHERTZ PCMCIA 14.4 W/FAX.... 299.28 

MEGAHERTZ PCMCIA 14.4 XJACK W/FAX . 327.97 
NOVELLTAGLE PCMCIA ElHERNET COAX 242,03 

PRACTICAL PCMCIA 14 * W:FAX. 389.97 

T. CONRAD PCMCIA ETHERNET CO AX . 269-00 

USR WOflLOPOfiT PCMCIA 2400W/FAX . 204.63 

USR WORLDPORT PCMCIA r4.4 WvFAX. 309 88 

XIRCOM PCMCIA ETHERNl-r COAX. 276.00 

XrRCOM PCMCIA ETHERNET IDBT ,,.. 269 92 
XI ROOM PCMCIA ETHE RNET COMBO . . .309 55 


CDW' Features Delkin, Kingston, 
Pacific Data and Simple 
Technology Memory. 

AST BRAVO 4*0LC 2M0....... CALL 

AST POWEREXEC 486 4MB . CALL 

AST PREMIUM II 1MB CUPID SIMM. CALL 

AST PREMMIA 8MB UPQ... CALL 

COMPAQ OESKPRO 0MB. CALL 

COMPAQ CONTURA 40* 8MB .. CALL 

COMPAQ CONTURA 4MB. CALL 

COMPAQ DP 3SS/16 4MB... CALL 

COMPAQ LITE 4/25C 4MB .. CALL 

COMPAQ PROLINEA 4*003 4MB. CALL 

COMPAQ PROSIGNIA ikMA . CALL 

EPSON ACTION LASER 2-8MB. CAU 

HP DESKJET 500 & 500C 256KB.. CALL 

HP LASER 4L IMS MEM UPG... CALL 

HP LASERJET 2P/III2MB. CALL 

HP LASERJET aSl 4MB . CALL 

HP LASERJET44MB.. CALI 

HP PAINTJET XUfflJ 4MB.. CALL 

IBM DESKTOPS-ALL MODELS_ CALL 

IBM THINKPAD 7DD 4M0. CALL 

NECSILENTWRfTER S&2MB ..call 

NEC VERSA 4MB . CALL 

OKILASER 400 2MB. CALL 

OKILASER 000 2MB. ^CALl 

.... CALL 
......CAU 


PANASONIC 4410, 4430 2-4MB _ 

PANASONIC P44501 2M0 . . 

11 MICROLASER 1MB.. ...CALL 

Tl TM4GGQ 4 MB ...... CALL 

TOSHIBA IBOCt. 1BS0, aOOS»E. 220OSX 2MB. CALL 

TOSHIBA 10CD, 1050. ETOQSXjE, 22C06* 4M6 . CALL 

TQSHISA 19000,45000.46000 8MB . -....CALL 

TOSHIBA 4400. 44D05X/C 4MB . CALL 

TOSHIBA Tl000,1050. 20£BSWE,2a30SXBMB...CALl 

Due to an Industry-Wide Memory 
Shortage, Please Call CDW tor the 
Best, Most Current Pricing and 
Availability Information. 


PROCESSOR/UPGRADES 


CYRIX 408OHX./2 UPGRADE 
INTEL OVERDRIVE 16/20MHtZ. 
INTEL OVERDRIVE 2 


.. SSS'-SS 

...... 290.44 


INTEL OVERDRIVE 33MHZ... 529,95 

KINGSTON SX/NOW 25MHZ... .....169.45 

KINGSTON SX4JQW 33MHZ.. 168.25 

KINGSTON 4/50,'NOW 25MH/ ..... 339.70 

KINGSTON 48&NQW33MH7 .. 519.25 




INTEL 287XL . 

. 64.00 

INTEL 387SX 1&2D/25MHZ 

70.95 

INTEL 387SX 33MHZ .. 

...91,20 

INTEL 387SL __ _ 

.. ..76,95 

INTEL 387DX. 

..04,9$ 

INTEL RAP1DGAD.. 

..233.10 


CALL FOR FREE 
CDW® CATALOG 


COMPUTER DISCOUNT WAREHOUSE 








































































































































































































































WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


WE ACCEPT PO'S 
FROM QUALIFIED FIRMS 


o r y 


MO SURCHARGE 
FOR MC, VISA AE & DISCOVER 


CACHE MEMORY 


32**6 

64K*i 


1ZH5 

26 00 


15N5 

B.5B 

9.00 

12.00 

11.00 

B.00 


ZflHS 
8 GO 
400 
9.00 
ftflft 
2.00 
49.00 


25R5 

550 

700 

6.00 

6.00 

6.00 

36.00 


0 

IBM PS/2 SIMM MODULES 

1 

TOSHIBA LAPTOP MEMORY 



Individual D RAM Chips|INTEL Math Chips 


MEMORY F0H IBM 4 APPLE jjqb 7 <5 00 

lions 7MS buns idUHS soar-? 49.00 

lMegxI 7.3S 7.3S 6.7S 4.9S 0087-1 15 00 

lMegxl 35.00 29.0ft 27 0ft - 00287-KL 55 TO 

lMegx4 26.00 23.0ft Zl.Dft - 80387-10 DJC 45 TO 

(»P 00387-20 DJt 55-60 

256*4 - - 11-95 10.96 80387-DX <00** All) 79.00 

4Video Zip} 0CH87-UX (Dott All) 339 TO 

250*4 4.7S 450 - - Irlttl 8X IDttrl AIF} 79 TO 

256x1 3.TO 2.75 Z.Sft £25 Infol SL Hghil 85 TO 

ZSfi xlBVflAM - 30.00 30.00 - Intel 105* 49TO 

04)14 - 3.25 - Inffll a0SX 54 TO 

54x1 2LTO 


JUST 

CHANGE CIU 


landmitVZ.lt 

m 

W72 


Change Your 386 to a 486DLC 


* IHufl CattuiaMile - Cadre Seftrt* - Dies 3R7 Main Chip 

* wmhirtfr * DOS 6 WtHDOWS Ciirnpaliila 

Cj/rt* 488 DLC 40WIHZ 199.00 

33HHZ 179.00 

25MHJ 110,00 

C*hk 4&fl SLC 33MHZ 159 00 

25MH2 128.00 

Cvn* 4B8 Dn>7 cut 


CYRIX DRx* 386 to 486 Upgrade 

Clock; Doubter 


CXU6 MUMC/E 

Inr aiKDX-IBinlH 2*9-00 

CS4MDRi(!-2CWQ 

lor SfiSDX-HJnlu 31900 

CX4B6 DRi- 25/50 

loraafiOX^mhz 3M.M 

QRfi 3m PLEASE 

Inr SX-25 upflrarie CAJ_L 


■ ConvriUe with DOS. IMirukh. 3X KWJ1.3 and 2i 


The Cyrig upgrade rum al twk* che speed -rH yum 
oriainal 388 tmCraprocnswn twnblnW wflh a 7K 
on'Chip Ghana you will nrw/* Fotlormanee soott 
□I108% and more. Itfwil tor ary DOS. Windows or 
OS/2 application which rnqi/irnu a lame amount ol 




IONS 53HS BUNS JONS TONS 

__ . _ _56.00 65.TO 52.00 50.00 49.TO 

iMegx gfaehtg} 55 00 65 00 50.00 57.00 54 00 

4Uep x 9 165.00 159.00 149TO 

10M*O x 9 (9 chip) 879 00 849 00 

= ■ ■ V i3R -I'll" Inh '10 


iWtegx 9(3d 
OlOef 


SIMMS 


255 x35 IMeg 
512 t 36 ?Mtg 

1 nWAMap 

Zx 36 6Mag tw/pat i 

2 x » WlD vwfi fHHi 
4x36 lBWen 

ax3fl.3ZM6fl 
18 « 35 EUMeg 


OB 




50 TO 
•9400 B4.TO 
224 00 789 00 199 00 

399 00 444 TO 449 TO 

424 00 444 TO 449 Oft 

749 00 7494)0 768.00 

1690TO I 750 TO 
3899 TO 


saaffiZaSM 


F'ragrams executed up In 3K taster - Plug 8 adieel uode c&inpai w/Iitft 
63087- 40MHz - 89.TO B087*33UHi - 79. TO S3S67-25SX Vti 

63S87 33SX 89. TO ft Wset 1 -' i ated * i over al 

S Tear Wermrtr ■ "Aif Pt/wmwni Rhfh iwNMe “ 


mmmi 

. . 


m 


Brim) 41 


AMT UPGRADED AST PART a 

I iMugKd 500510 004 

4Mee 500*17-00? 

WittiM 500997 003 

IGfoeil 500897 004 

PmniHm awse. ■■ nr im*u soqns-ooi 

Piwiium 3SS/33 1M*u 600716-002 

Premium It lM*y 5O07B0-0D3 

3885X28.486-25. ?5C 33 4 Me* 500750-004 

Premium Taww, 336/33TE. AMqj 500780-001 

4B8725TE, 4887331^ 

Hunlil MrniOry nmiil 6-3ZWN) 500910 001 


PRICE 
224.00 
199 TO 
398 TO 
684 00 
5900 
59 TO 
VJ TO 
19900 


NITH MEMORY MODULES 


MODEL AMT UPGRADED 

Z386733, 25. 20. 33E iMq 

Z388M, 25, M. 33E. 401V25F iMr^ 

Z386SX 


PflICt 

59-TO 
■TO TO 

7-505-1 "twdulM 119.00 


i irxim 


ZTO^TO3*-18 3B8SX-3H). 4B6T3X -70 4 388-33 JWurr 7?rtN SIMM 
1ME&-59.00 4MEG-1TO.TO 0MLG - 429.00 tsMEG - 759.00 

MEMORY BOARDS 

IBM Compatibles & PS/2 r-- 

imiqS assaa 

18 HIT MEMORY HD. FOR 286. 3BS AT * DK-SMeq fid. 4.0 LlM ComiUI * % 

Yr. Warr. Coiwenl., Ejqjfid. t Eklnd. Memaiy ■ Supports DOS, OSra.IlAiWMS & 
EfcMS* Versatile Split Memcirv Addresanig' Operalss im'CPU SpMds w 33. MUt * 
Supports DestjTOw. Multitask iipuralions ■ &<i. mat bf Baa ffewinrA ATphs 
OK-mOQ - J177.DC tlt&M SMe?-S441 00 

= JP 9 H 

uamlal meinoTYlor XT ■ Llm 4.J3 corupaj 0-PMpg * Uses256x1-1TO 
0-K - mM 1 Men *170 00 3Mflg - JZIf.OB 

bsebskqshI 

a-32Meg, £*l -EJCjuid. Merra^ Brf Inr P/52 70. BO. fid. Llrt 4.0 
L'Meo 2Msg 4Meu 6Meg tWeg 32Meo 64Meg 

Slffl.M S26S.00 *374.00 SSK.tW S9G9.Q0 flSJSOQ JK55 



IBM PART NO. 

30F534S rSISKj 
30F53GO f2«e7i 
8450376 (IMeg| 
815D179 12MS8I 
6451050 4-eMrnl 
8450604 


37.M 
124 00 
79-TO 
89.00 
189.00 



30-286 

30-268. 25-286, 50 MTHR BO 
40-041 

80-llt. 311-121.521 081, 181 
40*A2i. A 61,60-All, (M-lli, 00-311 
70-001. E01, 121,502. 555*. BK*. P-70. 
b6L£.6tiLS. H -5:jtk»n 120 6 730. 35SX. 35LS, 40SX 
7CFA21. A-81. 0 21. B-SV :SSX. 35L&. 4*3*. VaJ PL SfiST 90.00 
25 35,TO 

35SX. 40SX. SSSX, B&SX. &S-S. 65US I M.OO 

5553L. SSL S. 055*. *0SX, 3S5J!. 35L S 199.00 

P/51-7TO 49 00 

P^l A P7S1/M6SK-21Z1 100.00 

P/SI 4 PrS 13MS)l. Msriet -2121 209.00 

58, 57, 570X.9O. 95, P 76. &75LC 95 00 

Value Point 77 4B5t)XZ. 486SX, SVB 85 
57SX, TO. 96 P- 7S r STSIX, 56. MSlG, P/Sl. 386SX, 209.00 

Mod-2173, 2131. 7155, VU Pt 77 4KC&.. 4WSX. SUMS 
Vahie Point 77 ABflOXZ, 486SX. SVfi 85 
35SX.40SX 419.M 

58. 57. 07SX. W. TO. P-75. 57SLC ” a “ 

Value Point 77 4BSOX2, 486SX. 5WI TO 
LX40. N33SX. PS Nffle 
I.X40. N33SX, PS Note. HUnkfad TOO. 350C 
LX4D, N33SX. PS Mole 
1451 [all] 

H&lliNj j M m 0 m 

I45T am 

TlvnkpTO 7St>, ?Hfc 
ITOiKlWt 750. 7£* 

TMrvtfpeD 750, 750c 

- 


0L57LSX LpT|i Tn: nkpod 70®, 7WC, 720. 720C 
CL57LSX L pTfi, Thmkmnd 700, IfflE, 720, 7?0C 
rhinkmd 350,350c 


11400 
309 00 
389.00 
109 TO 
?19,TO 
-149.80 
129J00 
?WTO 
44900 
1039 TO 
24900 
449.DO 
2 65 .TO 
769 » 
119.TO 


COMPAQ MEMORY MODULES 


DbHiPip 3*0733, 306*31-, 
40^2S, 4S6C33L, 

406750L System Pro 
CtekPi* 3*8031.400*31 

DeshPl* 386/25, 386)70 

DeHkPm'M6S-i6NUV 


DeuaPid ZTOh. TO6M. 
386SX/20, 38&25M. 436*3M. 
48S.V75W, 4S60/T6M 


DeskPrO Z8& 

DmkPro MMl E706M 
DrtfcPrg S«D. 5790M 
OeSkPro 5VB0. 5/56M 
tesfcp™ 5*ft. 5.66M 
nmkPru 5*0, VSSM 
PrgllnfU 386 3*SS 37Z5® 

firollnoa 488 4*5S, 4*3, 4/50, 


AMI 0PORAOED 

?M=g Mmbiie 
8Meg Mi >11 ill" 

32Men Mm.. 

ffipMl 

IMeg MliiI ule 
aAfeg Module 
I MvCxp W 
4Me^ ftfji Bd 
i Meg MciDnw 
4UO0 Moitnir 
iMagtxpDHl 
4M«y Ejlp fid 
IMpu MOiiiriM 

4Mei) Module 
IMeg Module 
2Moo MndiAn 
4Mey M.:n1i,h- 
5M|]Q Module 
6 64Meg 
IMeg Kd 
-1 Muo Kd 

1-2MSB Hd 

4-Swing Fxp fltl 
5l2fil»l 
SMitgM 
16Mngtt8 
3ZMug Kd 
EtAMno Hit 
TZhMm m 
?M eo 

4/160, COS 2Men 


CMPB PART t 

tl 5144-001 

16551-001 
16568 Ml 
10669-TO1 
13131-001 
13132 001 


485 DSX/B6 


73fi34-t»l 
13848 001 
125344B1 
13644-TO I 
1364Li Ml 

frown 

13132-001 
■8666-001 
186*9-001 
188904)01 
Z8877-00T 
29160 Ml 
058-71 -POt 
O6ft72-D0T 

or'Cf.n run 

□B070-00t 
1S01Z-00I 
49011 DO I 
19940 091 
49912-001 

49013 OQ1 

49014 cm 
41738-001 
41/42-0(11 
41603-001 
41604-001 
41663-001 


49330-001 
49147-001 
3 9132 003 
yin !,' 004 
39130-001 
99132-007 


PRfCE 

109.00 
459.00 
1499.130 
27B.D0 
79.00 
219.00 
149.00 
329 00 
79.00 
21900 
149.00 
329.00 
79 TO 
220.00 
S9.TO 
89 TO 
195 X10 
4TOTO 
270TO 
5ft TO 
Z99.M 
239.M 
437.00 
40.00 
369 0ft 
836.00 
17 TO. 00 
2999.DO 
745000 
105.00 
3 2IJ.LH, 1 

95 00 
209 00 
444.00 
444 00 
786.00 
1740.00 
CAU 
CALL 
CALL 
CALL 


LTE LITE/70. 25, 25C 

LTE LTE/20. n. 2K 

LTE1ITT7M, H. 25 Q 

LTT UTE A/fSC, 4/23E, 4330 

LTE I FT1C 4/2SC. -V23F, 4330 

lltUTEA^SC, 4/23E, 4330 

SLT/286 

SLT/2M 

SLT73TO 

SLT/3S8 

SLT/3M 

Cniura 320. 325 
COtitura 4i55. vmi. 47Z5CX 


ZMeg Bd 
LUegTO 
4Meg Module 
4Meg Model* 


4Meg Moduli! 
fiMpj Mlfdulq 
ISMeg MTOliii! 
IMeg Module 
4 Meg Mwiuln 
IMeg Module 
ZMeg Module 
4Meg Mwlum 
7Mnfl 


117081 002 
117061-TO3 
I 71 <75-007 
I297BHX9 
179788*003 
139788-004 
142337-002 
142337-003 
14Z337-D04 
T1O23&-0OI 
110Z37-001 
118303-001 
110304*001 
118305-001 
138497-001 
1304TO-TOI 
139488-001 
146520-001 
146621 OOl 
146W1-001 


239,00 
359.00 
799.00 
210 00 
449 00 
770.DO 
7500 
3I5D0 
70.OT 
100.00 
229,00 
IDS.DO 
199,00 
399.00 
209.00 
390 00 
79900 




Card Pm rmudi ey Data UDi 
TianeterB data hum PCMCIA 
tent it desklup PC. Wnua* 
bu J imuLkil iKirr 


14. loan 4,400 Data* ax 
Modemrs 319.W 

0KWMW Dala/Fak MMhtib 259 Oft 

2400/9000 D*t*/F«i Modemr 170 00 

(ait Flhernflt (10 BJUt T| Z10 00 

---■-1 tarn Url 270.00 


Visual Medld I CD Ham 1 


FLASH MEMORY 

2 5Meo 399.00 5Meg 419 00 tOMerj 839.00 15Meg CAU HlMflS CAU 

drats; ircmiD i kmu lW” 

- tUNt Xldo CMPMUCNT 4 IttiTIlUFIWS -Mmu irtm add l2SMHtS Ui IWunwr 4>d«it e> .fflUul 
*fi*U )WK JH n*K 10- a J(Tt riQjftuu hi IManorr Uwt mX nUUM m Hums J Mi *rn*i WtnuuiPU 
, -mm Umred wTiPS All W3 FPO orios eecinm iLfUtimn Jfi wjecfcdte ay BiUMi. md ‘eOXs’ 
.^wquUshHAIInn SOrnTm HtFlKlS 11 tl«S ■ 

1 1 JL'WfCLiS*Y Yit jutpl IK ^JjTD tsma. fk pmud s-flm. *u-rtusi w> UvriHr. COG 

4aAn<SM*rm.aihA«itiniMA cw>stya^iA%f£l))inniMdgimhx' 

■ *k UAJd ecsLflip PART 1-i m rm wurthad dmli ■ vhma jiftBiMaM 



Afl products Brand new *Vi%t?uyexjD 

Trademarks are rdQistereti tnUfi their respect w companies. 


PS it MCA O-SMEG EXPANSION BD. 


I g-SMea FxtsneJ^d JIkVdT Expanded Mempru fgrall IBM 
P/S? Models 50, W, &ft. 5KX. E5SX, FS fiit, A 0 UM CDnt^ 
OK -119.01 2Meg-2H7 QO HMeg - 295.00 BMeg-471.W 



22825 Lockness Avenue • Torrance, CA 90501 


TWOKTOLE 

7M*g 

PC14-PAW12U 

94.00 

T20OCWT2OOGS3< 

ZMeg 

PCl:8-PA63l ?U 

84.00 

TTOOOSX/TIODOtE 

4Meg 

PC-PAW14H 

199.00 

TZOTOSXn ] TOOLE 

8Mda 

PCH-JPA631SU 

369.00 

T70CXJSX&22TO5X^T1BTO 1 18.10. C 

2Msg 

PC-PAKIOOIJ 

8400 

T2OOOSXE/2200j^t/T1®O, lTOD. C 

4MHI3 

-PfrPMWlU 

199.00 

T70maxfeW!TOS1L'lHTO, 1850, c. 

8 M*b 

PC-PA3O0ZU 

389.00 

7440OSK, SXC T640O 

4Mea 

PCPA2TO4U 

231.00 

T44O0fiX, 3X0 T640ft 

BMeg 

PC-PAZO05U 

483.00 

744MISK; SXC T64M 

leMea 

Pt4«X2Ol0U 

729.00 

7450ft. T4S0QC, T46TO, TITO. Tl g«B P Sv/tMeg 

PC-PA20120 

249 00 

HSOa T4STOC. T4600, TITO. TlTOftC |3.3 i/)6Meg 

PfrPASftlSU 

4TO.TO 

T45D0. T45O0C, T4800, TITO, TTBOK 13 ,1 v)x6Meg 

PC-PA2014U 

1348 TO 

T33DOSL 

4M*g 

PC-PATO7U 

234 TO 

TJ30CSL 

8M*fl 

PC*PATO0Lt 

348 TO 

lasooSL 

6Meg 

M/A 

4Sftj«l 

moosL 


PC-PATO9U 

718TO 

TlZODXE 

2 Meg 

PC13-PAB306 

97.80 

T16TO 


PCB-PABTOU 

104 TO 

Till 00 

2U*a 

PC3*PA7l3SE 

1/9.00 

T310O* 

2M8fl 

PC9-PAS340Ui 

129TO 

13100SK 


pC1&-PAa3MU 

IDfl.TO 

T310OSX 

414*8 

PCt6-PA831QLJ 

JDft.TO 

Taaao 

SMeq 

K6-PA7137U 

168 TO 

T3STOSX 

?Meij 

PC1P-PA8307U 

129.0ft 

T3B0OSX 

men 

PC12-PA6TO 

224.0ft 

TS2005)£C 

::M Hi 

?g.tB-PA83T8U 

129.0ft 

133TOSXC ^ — 

.TMnn 

ttHB-PA0at9U 

219.00 

T5HB 

. Mini 

PC7-PA83DHJ 

950ft 

T6ZOQ/TH5QO 

ZMeg 

PC10-PA83MU 

■ 14.00 

T52O0/T85TO 

SM«g 

PC10-PAS313U 

149.0ft 


NOTEBOOK, LAPTOP MEMORY 


ALH Ventdie 
AST Halebtak Pinffl EXUC 
38SSW2IV25^5L 
AST Power Exec MbC. 4ZSEL 
AST Power Ex«arZ56. 429EL 
AS1 newer Et« &SL 
AST Pffwarixec 4J-5SL 
ATAT livil.ii I NS)S?n 

Bnmhnii 031Q. pi 
bnawill B3I0V, BA 
fi.vdwmll B310V.SX 
Ep90«i NB3 

r «ertF TerTrf a tX. UGW 
EwH Tempo Gwrie* 

OekKW GS&20 3865X710 


AMT. UPDHADED MAKU. PAHt I 

4 Mild 12407030 


■iMng 

IBMdQ 


1M*fl 

IMeg 


501166-Ml 
SOI 166-003 
PE<I 37653 
2MBQ-09100 


1M 


4M*g A60B511 

7Mr^ PCA DOO53-0TO1 
JMeg PWA MB4-A-JQTO 
S36S4M 


IM 


-Meg. 4Mni) 


WEsmszmmmm 


NFC I'rmrpeed: 286, TO6SK-I6 
NEC Pnapeed .788. 386SX-16 
NEC Pratpeeil M6 
NEC PrunpMul 388 
NEC Pres pood 38SSX-20 
NEC Preipood 388SX-Z0 
NIC IHftlM* 111/20, 20P Z5C 2Mn|| 

NEC URfiMa HVSLABG 4!#* 

WC EMiefcia SU20. 7W eMbff 

NEC LKIr.iJHe Nt/26f: BMeg 

WEC udreinB Vbsb 4 MeijftMtfl/1 BMep 

P.iciard fia* 166SY 286 lJ * * T 

Pkiiflaariic CT170, CF2Jn, GF37Q 
Snnko 17/10 MR 
Sharp 6761. iWI.CTM 
Sharp PC-0220 
Taaddn, PC Brand, Dataware 
11 Tram I mate 2OD0 

tl TpJmlmmn 3000 
71400ft 

7wlr»)w*t. ARlma, Cempudyn* 

Toiirir 48M, 486SX, OX 
7«H 386SX HtHehdflA 
/uiinh RbolAi Spart 386SX 
Zenith Muster Snort SL. SLE 
ZanHh Super Sport 2BS, 2SBF 

zesLsx 

SX Alpha 

SX Data 


ZMeg. SMdd 
IMeg 


206. 366SX 
PC21-J1 
PC21-2! 
PC31-21 
PC31-22 
PC43-21 
PC43-2S 
PC47-2T 
PC47-Z3 
PC49-21 
PC47-23 
OP41D4 
286, 386SX 
. CF-6A1B5 
MBc-NnMrwi? 

PfiZIB 

MB308SX-20 


4M«D/TiMoo 

ZMeg 

2M*n 

2Md0 

■Meg 

2Msg 


ZMeg 


ZAraoo-i 
7A-4-4 
ZA-iTO 66 
ZA iTO 64 
ZA-iBO-86 
ZAriBO-6r 


PRICE 

Z79.QD 
188.00 

209.00 
079.TO 
238 JM 
1048.00 
208.00 
109TO 
109.TO 
229TO 
209.00 
109.06 
119-08 
299.TO 

1 10.00,210.® 
79.00 
709.00 
119.00 
399,00 
79.00 
210.00 
119.00 
219.00 
319.00 
399 00 
240/463/899 
108.00.Ztra.UD 
49.00 
109.00 
119.00/229.00 
79.TO 
100.00. 459.00 
79.00 
64 00 
219.00, 1ZTO.TO 

2 1B.0O70M.TO 
108.00 
114.00 
114 00 
99.00 
17300 
179.00 
179.00 


LASER PRINTER MEMORY UPGRADES 


1 2 3 3-6 4 B I 1 II a 

Canon L0P4,4Ute, 4plua - - 16ft 219 

Compag Paonmarg 9ft - - 195 30ft 

Eiratm SOM, Adtitxi Laew - - - 1» - - 309 - , - , ^ 

Fpttu. Aatan Lana. [I - -» -CUI - -OUI - — 

Town BOTO - — B8 - CaII — - Call 

Tpsan 1000,1500 - - - Calf - - Call **£!■■-- - 

(Pi,®- - 

HP 3,30,3P, 2P2P* - 1M 169----- 

HP 4,4M. 4SI. 4SIMX 99-195 39ft - - 

HP4L 5g .__ — 

HP Ml - - 88 - - - 199 - - 399- - - 

HP 4SI - - - 68 - - 199 - 309 - - 

HP DesA/eC 500, MaC, TOUT - S8 ------ ---- 

HPDnAfeltSflOC.IlODCTP- - D* - * 199 - W9 - - 

HPPainWXLSM IM - - - - 304 499 «7 - 

IBM Las* 4019.401« - - - - - 1W ------ 

IBM l*Mf 40?9 - - - - - - 1W - 

IBM Laser 4039,4078 - - 89 - - 190 - - 389 - - 

UEC90.29D - - - 139 - - - - - - - - 

NEC 95 - ~ - Q9 - -- -- -- - 

□hi 400 - — -86 -- — - -- -- 

0*1400 E 135 IM — — — — — — — — 

Ok 1830. (140 - 

Paaksrd Bell PH 9&W - __1 2 4 __a) 9 _____ 

Panaamlc 4420744MI - - -T29 --20ft--**-- 

Panaunic 4410/443* - - - 126 - - f« - - - - - 

Pmnasunic 44M - -99 -- - - -- -- 

Tl XUPS17/P535 - -55 - -- -- -- -- 

BAH CODES Bar Co*ie Reader Ports_B0.® 

DESKJET SOLUTION lu. DkJt 600 S PlUJ, ft2 Fa all, 4.5 pt-30 pt....9ft.Oa 

IBM 4D19, 4D19E, FONT CARTRIDGE 209fants, tuibo Cart.IDS M 

T0RB0 25 Ciifd|Hr»ble 10 PACltld 0»iJ r S 25 CAflTFUDGES IN QNEI™, 143 
Fanis (ewnpai w/id ep*w Action Laser ttMtlall HP Printers except HM) ....79.00 

TUHBQSCH IFF" 47 SCaLlhSe Fgrtls In fljiy Palm Ste [HP Z. ZD -1591 _149-08 

TURBCSCRIFF" 109,109 Scalaflle Fanis la Au^ Poinl Size (HP 2, ZD — 1991 ..179.00 

TAX 4 T(NANCE FOR IBM 4Q18. 4819E, 4B29 .139.TO 

TAX 4 FINANCE CARTRIDGE 
OKI 488. BUD 41 fonts, 11 IjJWStyJtS . 


H.P. COMPATIBLE FONT CARTRIDGE 


310-539-0019 
FAX: 310-539-5844 


PRICES SUBJECT 
TO CHANGE 
WITHOUT NOTICE 


CALL 

TOLL mEE 


1 - 800 - 433-3726 

(US and Canada) 


PRICES MAY FLUCTUATE, CALI FOR LATEST PRICING! 



S O lift Y, 

NO WILL CALLS 


Mon-fri, StOO a.m. to 5tB0 p.*n. PST | 
Sat 1(h00 a-m. to 12 j 00 noon 


Circle 173 on Inquiry Card (RESELLERS: 174) 




















































































Printer Port Connections Are 
The New Tools Of The Trade. 



nee you discover just how easy it is to 
install a backpack CD-ROM drive to your 
computer, you’ll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits all IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or Hi-Fi. 
You can run thousands of your favorite multimedia 


programs and view Kodak™ Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail¬ 
able. Call today for ordering , 

information % 
and a dealer 
nearest 
you. 



Micro5alution5 


132 W. Lincoln Hwy. DeKa3b h Illinois G0115 Telephone 615,756.3411 Pax 815.756.2928 
Call Toll Free 800,295 A 214 


CD ROM Drive 


PlwtB CD symbol 
Isa trademark 
>» uniter license. 


Circle 161 on Inquiry Card (RESELLERS: 162). 







Circle 166 on inquiry Card. 













































It's fast. It's small. It's reliable. It's incredibly compatible. 


Backpack is the best selling parallel port tape drive 
on the market We'd like to tell you why. 

With Backpack, tape backup is quick and simple, 
just plug rt into your printer port and it's ready to 
use No hardware conflicts, no slots required, One 
model fits all IBM PCs, compatibles and portables, 
regardless of CPU speed. 

Backpack can store up to 250MB on a tape using 
data compression, is completely QOO compatible, 
and reads QIC40 tapes. With its compact size 


and I Mbps transfer rate, Backpack is the smallest 
and fastest parallel port tape drive you can buy. 

Micro Solutions is dedicated to the perfection 
of backup technology. 

CD-ROM, hand drive, and diskette Backpack 
drives are also available. Call today for ordering 
information and a dealer nearest you. 

Telephone 815.756.341 1 FAX 815756,2928 

Micm5obltian§ 132 West Lincoln Highway DeKalb, IL 601 1 5 


Call toll free; 800-295-1214 


Circle 163 on Inquiry Card (RESELLERS: 164). 













^AHIU intorprtse M Hwfa 30* 336 [nil mndntsi 

, 7MB H/A__$94 IM *A_ 

UmHW EntotprisHB*. Ihiidb 4B* 5pimu 4BA (oil mudcls) 

■IMK H/A—-$195 IAMB 

FV1 m, 3 MU 

?mb mwas-sea m wmh 

PVl (wwiM EsittfeL Eij*f rtindcfe d3, *44. 
W/Vpluepoim nfl models erupt £xa series, 

4MB 9W9390_531B- IAMB WtHl . 

R/T Caaodnun, Esseaiid E tpel mndek ili 


Bravo 38*.$*.*y3S6 j a6 

7 MB SD 0510 -W 2 _S *4 4 MS 

Bravo 3 Ah 

?JM HOTUMBH ,..._596 INI 

Mvunmqat Plus 4MDX/33; 0X2-511; DIES 6* 


PERSONAL COMPUTER MEMORY 


SIMM MODULES 


LAPTOP & NOTEBOOK 
MEMORY 


x 36 


2 x 36 


AppkTrpe 

lMBsfl-TD__ $4B 

IMHxB'FD__ SI5B 

U32-7DTE_SIM 

fun-mis__- $329 


IBM Type 

It 9-7(M9d#f.... 
1 k ? BQm SeeflK Cel . 

5l2Ii3t{2MI]_ 

4MIX&F1WI) 

yi 


S\ 


x-\ 


Brolhur HL 4 

m AM-T2Q --$147 4MI Mi+4 d-,$335 

Brulhsr HL*r,ttl-Bd HL ft 

1MB MMlfl._ m 7MB MB-i2ft __$l« 

BFDtfcir BILIQV/DV 

3MB MB 1039 _ 5129 4MB W \m .$339 
Cunnh UP-4SK 

1MB RD3-0D1D-DOD . $101 3MB RD3-DDSD HOD . $195 

Com EIM, 4411a, 4fl* 

1MB $*3-2230_SIS* 7MB %/A _^$145 

Cltnun IBP-Btl. Bill, SHE 

2MB $63-lBD_Sni 4MB R/*_.$119 

(mini IBP-IH. BUI IV 
2MB $*3-2350 _ 

Compaq nbEMARD IS. SD 
4MB 134110 001 $|N BMB 1343*1 Ml _ $37* 

tpsan EPL 4000 

JMB OHIH__Sta 4MB N/A_Silt 

Epson AcSanLaui II. FPl 4000 

JMB m ..$135 4MB N/*.__S!13 

Epson EPL 7500 

?mi c»24si__S3M 4 mb tsnwi 

If P LdhuJcH 41 

I Ml (2824*__ 

IIP EjhbtJuI IIP, (II, HIP. MID 

2ND 3H7SI..$96 4 Ml 334771_ST?4 

HP LnsslJil II, HD 

m 33444B . _ Sllfl 4MI 33445B .. 

HP LanoJol 111:1,4.4M, 4k 45iMX, ILJU. Ftakiei IKKk 

I Ml (30434 ..$50 7Ml (30644 

m (MAS*$195 BMI C304A4 .... 

HP DeilJtf 500, UK 

nm„.„ _54i 

IIP Dwgtthrt BOO lnh|i;l IVlIm 
4MB (3065*$195 
IHM/Lramnrk tan 4029 All Mod* 

JM* 1113334_ $47 4MB 118333$ $IJJ 

IHM/LmmrarL toser 4019.4019* 

2MB 1039137 _S1li 


AdiniimpL mm, 35. Uranto*! fa 51/3$, Bravo tfBi 
7MR 500963 001 .. $97 m 500967 D07 .. S*15 

Advantage' Pra 4K0I/23; $1/25. Brain LC 4/35*; 33; 33s; 50ft 4/*td 
2MB 500987 001 $16 4MB $00987 007 $167 

16MB 5DO9B70O4 _$447 32MB 5009R7-DOS _ 5195 

Pfsmiitin 3*6/75; 33; 331. Am* 1 WSWk Xt 25 

1 MB nr/WPB 5097B0 003.907 _$33 

*fai*r* mm 33.33p' SHTO. Iriw 4/33; 416/75. fairrimn V 
25; E1E, WSJ 4/33 

m«m SOWlMW; 7 RD- 0 D 5 _ 5 R 

fttmkmt 3 B 6 / 33 T, mstftt, Pramiuitill 38651 / 20125 

4MB m/m 500710-004 . $3 77 

Adiangci 444 / 25 , 33 ; 33 P . 5370 . fvm famuli VU 
V33t 33v $W; *6d, fan*™ wm, 4*1/75; !SE;3$Tt 
33 ; 33 f; 33 FT, FWnrti II 3 S 4 / 75 . 33 . 4 * 6 / 33 . 43657/70 
fawn WSl 4/M 

BMB m/m 500780-001 . . ... . $354 


fV? 2$/?0*, 30/28* manary aOnpto'i 497159 

7MB KH 30P53*(I____ 

PS/2 3M£li,4Dy, 50/ 555K; 1$, t5$i; L5.70. X$lnlinn 

1MB 6450403_$50 7MB 6450404 __ $97 

PS/2 70-431; Ail; B7I. B4E.PVI Cnnwllanl Esianlinl. EJtparl 
models xl I. si 3. *14. P$/Vu*t*pokH (nc twitt 

JMB 44 50401_ . $1 DO 

r$/7 3 til L$ W$B. 5551, a 45$X; a W/Wwpwnl (u 

serin, adqnerlmml 34F30I1 or 34F3077 

4MB 3412933 or I7F9977_$19$ 

K/3 335K a 4052, PVM*p»m (** serin A 

BMB 44S0I79____ 541^1 

PV7 90 XF, 95 IP, P75 tpoirif, 54,57 loill. PVl BVn M7123 ^ 

7MB 64 50932 -. ... $17 

PV7 90 IP. 95 IP, P75 Epairsf 54.57 Idfy, PVl (rmsuJhHl. EvW. 
bperi 1, il J. j|4iyifro M71B, 
tVbOOOTWntilelifliLTOSttwrvEi 230 stun 
4MI *450131 _.„.$! 9$ BMB 4450138 _ $410 


Apple 

PWhBddB 140,145,170.. 161, IBQ 


I65r, I Mr 


-SI4S 


- VS 

_ $410 


Take a Look at these Savings! 


STS TIM 


fl 4000 4MB 

Toshiba 10400 BMB 

IBM PS/Yaluepaint BMB 

Compaq PraLinea 433 BMB 
AST Brava 4/33 BMB 


35S1 365-001 

PC-PA30O5U 

6450130 

141685-001 

500780-001 


First Source International offers you savings of aver AO%l We 
only the tap memory brands such as Paragon and Kingsti 
your memory anywhere else, CALL TUI UPGRADE EXPERTS 


$379 


LIE Lili 4/7 5c 


$550 


$635 


5LT 3B4’./3d 


$499 


$469 


PewerBH* Dud 71Q, 739 

IWaiEnec 4/2551 
kfoefc* 3/25SL, 3/255K El 
Prwnius Em 216, 3*451/30:75; Z5C 

Compaq 

(enlsn 3 / 50 , V 35 , 3 / 35 e 

Lsnlmo 4/35 Urini 

1TE3M 

LTE 3 * 45/30 

LIE Lira ZD. 3$; 35s, 35a 


IBM 


MSI Kelabook 14111 


BUI (306M-$410 


Compaq 

ProLinen 5/25*; 3/35* 

7MB 141731-001 .593 IMB 14(747 081 ... $3B9 

rnUrnra 4/35i, V33,4/50 

1MB 14U&M81 —$S5 7MB I4I6B19B1 _ $97 

IMB 14S6B4 Ml $195 IMB 14(615 Ml $410 

OeJcPra 3B4 30,3k. 7$ 

4MB Module 113133-4B1 . STM 

IMB Bead 113*46 Ml -$753 

DntPra 3BAV16 

4MB Module 1135J400] __$310 

4MB Bond 113*34 DDI __-_— $7*7 


3 SMB (03»75 ... 
IBM/lttmurk Lwr 4039,4079 Jkl Metis 

4MB 132063.,,..$1*7 BMB 1328365 . 

1^11(5-15006^ 

7MB H/6..$141 

Krtnru 15-35006 aSi 

IMB H/*_. $1*7 

NEC SJailWrilei 95 £97 min 
JMB n/A 


„ $174 


4MB 1/6 _ 

4mb I/*_ m 


1MB 70014701 _$*7 2MH N/4^._Sl« 

OlnLner *00, B30 

2MB R/4_Siv 4MB %/A ___Sl|D 

OUswIlt 

1MB 70021001._$tl 7MB 7M2H81_$133 

OkiLewr B 30. *40 

7MB 70016581 ______ $116 

PtniaunR LaurParlnar 4410,4430 

7MB e-P444 „Sm 4MB RA__$191 

Pun monk bBerPuntun 4450L 4470 

3MI flHM41 _,„„$I79 4MB H/A -$114 

Pmras™ bsurlWlnaf 4455 

2MB KXP441_____SIM 

Tewi Instiunion Mealed, 3(1 


Desk Pi# 3/3* 33L */m 33k W, 2B4H; 3»H; 386SX/R. /& 

M, SystPuPm II 5*rin, h* V* PC W 4*6,03. 0(7/64 

Puriume IB*c r M Vim eipamiou hnurdi ‘'^k-ge 435,433,4*6 

/A, IMB 1IMBB-EHJ1 ._. S54) 7MB II *6B9 Ml_$97 - f A .* 1 ™" 

4MB 111690-001 ...5195 IMS 1I7B77 0O1 54 if 

532^ Prtfigmn Pt 5«awf 4*6/33; 877/46 

f*MB 149320-001 $6N 17MB 149147-Ml 52302 

SyiMAsILKU-SR 

IAMB 136*16-001 ...$751 17MB 134*17001 _ $1497 

*4MS 44/A_$7799 ITBMl I3V91DOOI 5BB09 

Dskhu 186-33,404-13 5^mPru, SrslemPru f snm 
SIM m (15144 001 ,.. ,$97 BMI ll*56l Ml -.$3*9 

Dnkftu 366M, 4 BAM. ^lamPt'l U. ^Unt Pit F win 
U4MI Board i/2M 179160001 . $2/9 

Mu MA/33L 494/331. WmTn 
A 5atkel Ird w/2ttl 11*5*9 + 11514+4W1 _.5317 

Dell 


IBM toifrintrerf 

PS/TBD-Hl: 311,321,331, Ml; 1*1 

7MB 64503J9 ___ 

n/7 BO Ml; 631.61* 

4MB 6451 DW__ 

Eeponvan boards fa 50,507.5551.60, *556 

J BMB w/jMl 1497359--- 

4-16MBw/4Mt 64 50609 __ 

[t,pmrilun boards I v ail metis 70.88 

2 14MBw/2M9 3413077 _«. 

4I6MI«/4MI 34F3UJT . 


- $1#7 
. $148 


- $199 
_ $379 


Pmw Desktop 1258,3Jit. 33 ID. 333P. 4331, 4MP, 416D 

IMB 310-2SD5.$50 4MB 310-7507 _$lti 

fear Omktop 486P. 4060 

IW 3103*25___$649 

hnnrUn ttwkslultoe 430. 431,433; 450.4W0E/1 466DE 

JMB 3(0-3464 -Sinn 4MB 3(0-24*7 _ $194 

BMB 3(0746*_S37A 16MB 3I0 34A9 $719 a 

PtntrlMi WakMdn, 43^ 43Sc 413; 45ft 45KV3,4M5t ^ 

32MB III 310 2*30 _____ SI29f^^ 

16MB 310-3377_$419 


410 ( 2002 _S! 95 16MB 4!0 12003 
425,433 

4MB !/*...__ SI95 16MB %/A, __$649 A 

PmerMoto 3*6/J3i; Eqms Te, i senns 

4M1 DP41D-S20S.Sl95 16MB OMIQ-H®* $64r^- :, 'l 

tmimTmtWiwn 
mm ot4 io n m .,. , . . $im 

PukerMulu 3S651/301.: JOri, I6t;25r; 4BA/S0r 4fl*/33i 

BMB HU Of 410-21 Dl ... 

PneiMde V fa 

7MB Rflt____ 

4mb m - 

fnmUUtWK 

m CPU Upgrade Df-4 tO-ll Ql . $159 

2 M* Dtp. Bend 09410 IlKftllOS 51 BO 

fanntifcWflUS 

2M5 4K-H655_$379 

BMB 4K-H654 ™___$4flB 

PumrMjUf 3B6/33E, 4I6/35E 

7MB 0P41 ft-5101 ... .$1*1 


$649 


$337 


NEC 

4ll(niLilu Venn M medth) 4MI _ 

BMI_ 

UllraUflu * (.Hulur Wnrkstalian 5X/20 2MI _ 

BMI 

Uln uL>li 111. 5L/35C BMI 

llllraLili 51/20 SI/?» 6MI _ 

Texas Instruments 

TraeMtoi 3000 Id matitk JMl _ 

TranWuli 4004 (dl matisf 4MI_ 

liotflMiita WML(/25 7MI_ 

Toshiba 

T1MD5E/LE/IE; 2000.7IJM53; Sle. 

1720051 .IF BOO tom 


I IJDflll, 160ft 3 IBOt 
131 MSI. 320DS7,57( 


PeflnnTni[t E, 1, * M seriei 
4MB 310 3325 __ $194 


IMB 

Trrttfcj Pope Lbsh 6 
JMB 15* HBQD90.$130 


25557394KH31 . 


4MB E5* HIOIOO Si 9) 


PodRr Dolo Prodtrfli 


PnriHthiga 4 HPLJ4 .. 

. $2*9 

.$379 

PmiFkPapa PEAL Indudn 4 MB HP, U|, ilV. IHP _ 
PutiFic OiruilNel (512111 .... .. 

_$7*9 

$339 

PofiFir (nniiari Ii F2i*kl 5 pom ft IV. Ill HID 

Pnrific Lunnurl Ii [25*k) 7 ipals IH5r 4 

$37! 

$489 

25m0ftfi!..... 

.$259 


4MB 310-3334 _$t95 BMI 31D-333S_SB2 

(6MB 310-m*_$*49 33MB 31Q-3S37 _ $fT99 

Hewlett-Packard 

VeciTfl 05/16$; JOPCr C/?0; JOC 35,35C 

4Mt lilt D1542url641B. . . ,%ll 

Vema 3BS/16M, 3B4/70M, 3B4/2SD PC 

JMl 8340*1_$1D9 BMt &24IHA. 

Vidn 4I*PC 25T; BT; -lOtvTO, 4B*/25t 3% 5Di; 66H 
?m* nrwr* —„—w mi &3153* 

4Ml 0 , 3l54Jk/5ll ...$195 F*MB 0367*6. 

VertroJBVJj; 48V253J; 4B6/330; 4I6/58H; 4*6/*6U 

?Mt D33BU.-..$97 BMB 031576. 

Vain 4B6/J iW; 4fl*/33H; 4flfi/’SOR; 4I6/A6N 

ItMB 02*764__ 

Venn 3BA/33H; 3311 


Zenith 

■ 300/400 Series Ffc, Z- 43 ft 7 $K. 2475 /Vt Z- 433 /DI!. Z- 433/53 

4MB Mf-IH_ST9S 

16MB Mf 90 ______$649 A 

Z 5 *w 43 SSt 43301450 DF 


ME 433 _ 

Rl-lW _ 

ME-443 _ 

MI-92 


_$194 

_$37* 

_$749 

$1319 


l Z-5taiiuu 1255h, MSSn. 4205EH 5i; 5n. 425-Sh, 43I0»K 43MH 458Kln/, 


_5742 

4MB 

Ml-IDO 

SI 9? 

*5 

11 

Zomlh Z-MA/RI; 25; 13,33E 

IMB lAMMlt . .. 

950 

4MB 

JABMBMk 

. . ..... .. $195 

_5410 

Zenith 2-3M5X/3D. 2BfiLP^, MS 

Z *051 

$10! 

_$W9 

Zenith 40*A3fl: 251 

4MI 

U430OM3 

SIN 

. .sin 

l*MB 

JA4300M8 

.-...$749 


11200 

133M5L 


14400.1*400 loll modal'| 


3900. T45M 
151M 

15400, T52M; T520W; 10500 

Zenith 

■Mite 3301 

7Hull 320L 32011,3251,3251c 

Z-5pel 4205.4255 
2-5pofi 325$ 

MnslBriPAil 3 B 65 L, SIC. Sb 
Msuwsfal 3 B*Sl 
Sopa^rr $1; 38+e; SMnPorf 
SuperiPurl 286t; SlirmPurl 


2MB .. 

*_$104 

IMB 

_$117 

BMB 

„ 5354 

JMB 

.SM 

7MB 

_.$« 

4MB 

_...SI 42 

3MB 

_$170 

(-MB 

_$1*1 

?HB 

_ S371 

I6MI __$67* 

4MB .. 

--$387 

IMB . 

_ $333 

16MB $73* 

BMB . 

_$361 

F6MB 

_$5B3 

7MB .. 

$80 

7MB ... 

__$B0 

8MB .... 

_$33* 

7MB .... 

$139 

7MB .. 

_$10* 

SMB ... 

_$3B4 

4MB .... 

___ Si 85 

7-*MB. 

_$10* 

4MB . 

.. $394 

2MB .... 

..$90 

7MB .. 

., ,$89 

7MB .... 

-$139 

4MB .... 

_5279 




AOI 94- 


Circle 158 on Inquiry Card (RESELLERS: 157) 






























































































Award-winning speed combined with 
high resolution and true color! 

Those VRAM, based boards Far ISA AMD VL-hus rampulers 
syppofl ultra-high refresh rates making exiwtded work 
sessions mere comfortable. 

GraphiteISA m .... . . . ... Sill 

GrqitofVtJMi ---- 53*9 


Fust DOS- Fust Windows - firms Everything! 
For ISA and VL-birs computers. Screaming fml Windnm 
peffarmonre ond compfcic romMiibility with oil ET40OQ 
drivers. lMft, upgradeable nr 2MB DRAM models. 

Pyimrf* IMS_____S 3 St 

ty^nlMS„.£1S9 


<s> 


EXPANSION BOARDS 


fiutoRum AT Ptui 

7-8MB meiEory heard For ?M A 3D6 marliin&i. Con-rtnEionoi, 
uipunded [IIM (MS ID) und/ur extended mummy, 

Intkring 1MB_SI AH fcdudmg 4MI___ 5144 

M4ng6Mfl..027 fodudteg «tt 5411 

BouiRam 8 bit 

Up la IMS aF expundeii memory for IBM PC/KT/ATs. FV'2 Models 
ZS, JO,. 50/2BAI tompalibfn. 

Induing 1MB_... 5131 Lnctodtng SMB __ 51B1 

BocaRain AT I/O Plus 

?4M0 meuwy board, with I kt ancl 1 per port. IocWb riAIn 
hiring 7MB ...5144 Inrhuting ■IMfl . 03! 

■Hd&WilTMM 



CREATIVE 

CREATIVE L 4 B E. INC. 






Sleqllh ftn IME . 

. $ 28 ? 

SteitthNJftt 

..- $349 

5 ledlh 9 ti IMI .. 

. $!49 

Stralh 9112 M 8 . 

_ $369 

91 pui VLf 3 MB_ 

. 54 W 

5 tedHh 74 tMB 

..._ 5169 


Give your FT awesome audio power with Sound 
Blaster™ fto Defuse, the best selling slereo sound 
solution. Features professionol, high quality stereo 
sound end aver $S00 of software. 


Ax 


Gr^fes Uhrn Plus m _ ■■■■ _-__ $23? 

Enters Ultra Pra !MB._.,___ 535? 


5otfd Bluster P*lu»_ 


__595 

5jBod Bknlur Pre Deluxe 


<5151 

16A5T _ 

.. 

___... S32? 




KINGSTON TECHNOLOGY 


Upgrade your 286 to a 386 or 486! 

Kingston processor upgrades provide an cosy and cost effective 
wry to give your system the processing power if needs lor lodnys 
graphical user (interferes, All of Kingston upgrades me tested FiJy 
soltentm rompqliilfl by Elte Heliuml Sofimre Toiling Lnbornterifi. 
If you am looking foi o way te improve the perFnrmnaro of DO'S.. 
Windows. OS/2 nnd nlher husiness, graphic md CAO/CAM progrnms 
tdiilfinul purdnrsing n new system., look 1o Kingston Technology! 


5X/NowI 386 CPU upgrade 

25MHM5XI ......_5169 33MHt [M] $J?9 

SLC/Now! 38* or 486 CPU upgrade 

25MHi (SLQ_531 9 5 DMHt f5LC)__ 53?9 

486/Now! 486 CPU upgrade 

35MI12 (Sift_539? 33MRi [Oft_5579 

MCMostei 486 CPU and up la 84MB or RAM 

ISMIte (SB \ QMS_ 569? With 4MB odd __5195 

33MHi (DKH1MB .. 5?5? WIlhWBriJ.. 541? 





Seagals 


4ZM15I35IA, Urns, 1R, 3.5" ICE_St 3? 

■rilh 16-blE kil .. .... : 5149 

I06MA5T3I1M, 15ms, 1H 3.5 K tDI___$TB9 

wilh 16 hit kil - - -5209 

136MB ST31446.15ms. 1H J.5 F IDE...$19? 

■ith 16-hit kil___„_„_5319 

26DM.& STJlbflA, \fam t JH, 3.5'IDE.. 5279 

Rilh 16 hit kil.- ... .- £29? 

I42QMI5T41658H, ISm^FH, 5.2V 5C5I..SUM 

will 16 bit hit 51W? 





For Laptop and Notebook Systems. 

PCMCIA 2.0 Datu/Fan with XJACK 

|4,4MhpsFAVMflfcni . &2L- 5334 

74/TWHJbps HX/Modm. EbSI .530? 

Inlerftol Dola/Fax w/MNP-S, V + 42/V.42hls 

14,4M1ijh FAK/Mwfm____541? 

96/96G0hp5 FiX/Modsm __ 5199 

24/9 SOD bps FM/Mriun __$3B! 

Poikfil Modem* for ony leriuf pwi 

14,4(Kbp5 rWMudim_$319 

96/96WbpsFi7/M«fcm __... 51/5 



foxrflHlERi I 44 e l4A«hpsV.H/V.42 Hqiu/fn*. etl_519? 

FaxHuteiti 1441 H 4 IX%iym« Ddld/FdJi, U __ Si 7 ? 

taimudum Ua IhWOvWm Mq/Fo^ Hi-SH? 

Faxmodem «W/WM 6 ^t. 33 /f 4 Z Mq/fa. kil__ $149 




tctenwl I4,4fl0hps dote. H.40D wmf end retie** fax 
V.33.9.32bis. 9.426k, MNP5 prelocnl. IhrcughpuF to 
S/^QDbps. tedodes contmiinirorians softwme fw IMJ5 
unit Wntfowil_„__. ..._$T99 


rtJMHrnxPERIPHERAIS. INC 



MiVh Interim) R4DGhpsY,33A,42 bcMbx ...„5t59 

ViVn EilEnd 14,4flflbps T.32/Y.4? ...$ 189 

YTVu Internal 24.Mh|n fldte/F« -.—- - - 549 

VIVb ExlErmf 24/96Mbpi Daiq/Fmi___595 


"Mainstream Choices!" 

MicmScan/j-)D\ 

- Mlcr^od $U, If, 0.28mm, 1024W68 HI & 721b 

tttfropweiwir-based digitel coriroh,. 3DK - 6 DKH 1 .$35? 

- Miinr$[ail 4G, 15' f$T. Mi mm. l2SDslQ!4 Nl & UFHl 
Wirroiirocessnr basndi digital eontrnls. 30K - 64KHz .... $449 

* Microbe 5A, IT F5T, 0.26mm,. 12WctD24 HI @MHi 
MkrpjjrnccssH-based digitel controls, 30 K - 64 KHr. $839 


HlngslooTedieo1»gy , s EtheRx Adopter toctaHet 
b>lh BHC [IOBomI] end JtJ -45 {t ABnso-Tl ion- 
RetTors whlcb ulhiM u ltpio|i or ugiciutik. PC tg 
■access a LAM via Ihs PCs poraltel part. 

Pocket UN Adapter ^239 

Nolwark liilerioce Cardit 


tlhekx lOBuse t ... . 


. $39 

EilicRx lOBmu? 


$T !9 

ElhuBx 1 OBueb-T£L IOBusb! 


,, „, , $119 

Nal wqtIl CancfBtralor: 



EtheRx IOBuse-T B purr mn^nvulu 


. $349 


Tfliel Mark Capratessor* 

M3875K 16 2D Z5MHj , 

. ... £79 

»3t7D!( 1 b 70 25 33MHi. 

... $79 

S: 

ii 

a: 

i 

. 5BS 

Intel OverDrive Proteisors 


4B65K7D witfa packer . 

.$3!J 


543* 


4B6amwrtuswl socket. 

.$554 


4B6DI33 nr 4B65K33 with sacksl ._...._..._.._ 5555 

CjnU 


OtdlfiWtf-lAffi __£299 


•ri.406lKi. J 2D/4IJ 

__ 533? 

(i4BHHi ] -25/5n... 

„ .. 54D9 


Hinn 

HITACHI 

SopitSteft ES. I02W6B1H ©TDHi, .23mm_S469 

iupafScEii 17, F5L I28lb(lt)!4 HI & 6»lz. 7Bmm........... 596? 

5uppp5csn 70s, F5T, lMOkiaZB Nl © 6DHx. ,31mm 514!! 

M K 

MJtrcS* J|* r 14-, 0.2 Bm, ItHiTtt M @72 to 535? 

MicraScoi «, 15’ F5T. D.?Bmm 1230x1024 HI © tflUi _. 544? 
WcrgVcac 5*. irfSI. 0.26rnn. IZBtolDH Nl @ 60Hi _. 5H3? 




Wii SETTMI 

' 100% COMPATIBLE IN FORM, FIT, AND FUNCTION 

* ML PRODUCTS USER INSTALLABLE 

* INSTALLATION INSTRUCTIONS INCLUDED 

* TOLL-FREE TECHNICAL SUPPORT 

* THOUSANDS OF ITEMS IN STOCK 
' MANUFACTURER’S WARRANTIES 

CORPORATE NTS, APO/FPO S WELCOME 
' GOVERNMENT AND EDUCATIONAL PRICING 
INTERNATIONAL ORDERS WELCOME 
SPECIAL VOLUME PRICING 

* SAME DAT SHIPPING 
OVERNIGHT DELIVERY AVAILABLE 
NO SURCHARGE ON CREDIT CARDS 

mm it %ww%m wwm usss 


E 3 Usw SII B 


V 

V 


<0 »AMT^ 



°* 


<? *4dlNOl v '' 


TOLL FREE FROM THE US OR CANASR 



Business hours; 

Monday - Friday, 8am-5pm, P.SJ. 
Saturday, 9am-3pm, ORDERS ONLY 



Mail or fax orders to; 
first Source Infer national, Inc. 
7 Journey 

Alfsu Viejo, CA 92650 



■ nnuliiiutti amlmarB lor 
UU nirltti inarreJ Fit 41 
ii cmilcf inki. it I tenkiil 







































































































































































Recognized as the two best 
PC-diagnostic tools on the market. 


NOW AVAILABLE IN ONE GREAT PACKAGE... 


All New Ver. 5.0 



Fully operating system independent The only Power-On Self-Test card 
diagnostic software. you need to debug any “dead” PC! 



Recently named as PC Upgrade 
Magazine’s Utility of the Month. 


Service News Named as Product of the Month 

PRO DU CT OF THE MONTH ^ ^ ^SlIC of Service News. 


FULLY OPERATING SYSTEM INDEPENDENT, 
BIOS INDEPENDENT, AND CMOS INDEPENDENT. 

MICRO-SCOPE Universal Computer Diagnostics was developed to 
satisfy the expanding need for accurate system diagnosis in the rapidly 
growing desktop computer market. 

• CACHE MEMORY -“Micro-Scope” Ver. 5.0 
now fully tests cache memory and the cache 
controller subsystem. 

• LOW LEVEL FORMAT - Ability to do 
factory style initialization of all IDE drives, 
together with the ability to do factory style low 
level formatting on all drives, including MFM. 

RLL, ESDI. SCSI, and all IDE drives. 

• O/S, BIOS and CMOS INDEPENDENT - 
Does not rely on O/S for diagnostics. Talks to 
PC on a hardw are level regardless of the O/S. 

BIOS or CMOS setting. 

• TRUE HARDWARE DIAGNOSTICS - 
Accurate testing of CPU. IRQs, DMA, memory , 
hard drive, floppy drive, video cards, etc. 

• DISPLAY DRIVE TYPE Reads and dis¬ 
plays the actual drive parameters for any drive 
type automatically. 

• CPU DETERMINATION - This capability is 
necessary for accurate system diagnosis on 
386SX, 386DX, 486DX and 387 and 487 chip 
implementations. Because each of these specific 
chips has its own unique instruction set, and 
therefore cannot be accurately diagnosed with 
any program which cannot recognize these differences! 

0 MEMORY TEST - “Micro-Scope” 5.0 has no limitations as to the size of 
memory it can accurately test. Micro-Scope now also tests up to 2 meg of video 
memory! 

• MEMORY EXAMINE - Displays any physical bit of memory. Very useful for 
determining memory conflicts. Very useful for determining available 

memory space. 

• BATCH CONTROL - All tests, even destructive, may be selected for testing. 

• ERROR LOGGING - Automatically inputs errors during testing to an error log. 

• AUTOMAPPING - Automatically bad sector maps errors found on hard disks. 
0 IRQ DISPLAY - Show bits enabled in IRQ chip for finding cards thal are 
software driven. (Network, etc.) 

0 IRQ CHECK - Talks directly to hardware and shows I/O address and IRQ of 
devices that respond. 

0 SECTOR EDITOR - Allows (he ediling of any sector of floppy or hard disk 
media (even tract 0), 

0 AND MUCH MORE...We don't have enough space here for everything this 
software can do! 


UT5 his is the only card that will function in every system on the 
1 market. The documentation is extensive, and not only covers 
the expected POST Codes for different BIOS versions, but also 
includes a detailed reference to the bus signals monitored by 
the card.” — Scott Mueller from his globally recognized book, 

* Upgrading & Repairing PCs , Second Edition* 

0 Includes pads for voltmeter to attach 
for actual voltage testing under load. 

0 4 LEDs monitor +5vdc -5vdc 
+I2vdc -I2vde, 

0 Monitors Hi & Lo clock and OSC 
cycles to distinguish between dock chip 
or crystal failure, 

0 Monitors I/O Write and I/O Read 
to distinguish between write and 
read errors. 

0 Monitors memory write/read to 
distinguish between address line 
failures and memory chip failures. 

0 Monitors ALE for proper CPU/DMA 
operation. 

0 Monitors Reset in determine if reset is 
occurring during POST, indicating short. 
0 Monitors progress of POST without 
POST codes, 

0 Reads POST codes from any TBM 
or compatible thal emits POST codes, 
ISA/EISA/MCA. 

0 Compatible with Micro Channel 
computers. 

0 Dip switch allows easy selection of I/O ports to read, 

0 Includes tri-state LOGIC PROBE to determine actual chip failures, 

0 Manual includes chip layouts and detailed POST procedures for all 
major BIOS's. 

This is the perfect package for all repair 
technicians and self-maintainers. 

Call MICRO 2000, Inc. for volume 
discounts and after sales service! 

800 - 864-8008 

1100 E. Broadway, Suite 391 
Glendale, California 91205 
818-547-0125 * Fax 818-547-0397 




fHimig) 


• AUSTRALIA - MICRO 2000 Australia, P.O. Box 1777, Wollongong, NSW 2500. Tel: (042) 564446. Circle 168 on ,n<lulrv Car<1 - 

* UK - MICRO 2000 Europe, P.O. Box 2000. Lalctiworlh. Herts. S661 TG.. England. Tel: +44 462 483483. Fax: +44 462 481484. 

•CANADA - Business Data Systems, 169 Burnside Drive, London, Ontario, Canada N5W 5V5, Teh (416) 777-2479 Fax: (519) 249-5420, 



















Storage Solutions 
For Any Computer 
System on Any 
Operating System. 

S*A*G expert technicians and 
knowledgeable sales personnel 
have been providing hard drives 
and storage systems to the interna¬ 
tional computer service industry 
since 1 987. 

We have been satisfying the tech¬ 
nical demands and needs of people 
who replace and upgrade computer 
systems for major corporations 
worldwide. 

PRODUCT: We carry a full line 
of all storage products. Call for any 
product. 

PRICE: Volume discounts avail¬ 
able. Call for current prices. 

TECH SUPPORT: Toll-free 
Mon - Fri 9AM - 6 PM EST 

DELIVERY: We offer immediate 
delivery and have a 92% rate of 
shipping the same day. 

PAYMENT: VISA, Master Card, 
Corporate, Government and Educa¬ 
tional purchase orders are welcome. 
No surcharge for VISA, MC, or CODs. 

chmv 

L ^ r _ 1 L. -A 

ELECTRONICS 


1-800-989-3475 


867 TURNPIKE, NORTH ANDOVER, MA 01845 
PHONE (508) 682 0055 FAT (508) 689-0180 
OFFICES: MASSACHUSETTS & PENNSYLVANIA 

Returns may Ik subject la reslarldng fee. RUA# must bo acquired 


STORAGE SUBSYSTEMS 


We can custom configure any subsystem 
from 100MB to 100GB - Coll far prices 



3.5" DISK SUBSYSTEMS 




MICROPOLIS RAID ION 
UP TO 93 GB 

RAID solutions for OS/2, NOVELL, 
UNIX, and Macintosh 


REMOVABLE DISK SUBSYSTEMS 



TOWER SUBSYSTEMS—B FULL HEIGHT 
OR 16 3.5" DRIVE SOLUTION 


SEAGATE " 2 YR * -S)l ntIMTT 


TYPE 

MB 

SIZE 

SEEK 

PKtCE 

SCSI 

ST32B3II 

?4« 

r 

12 

CALL 

ST339DM 

341 

r 

12 

uu 

mm 

454 

r 

12 

CAU 

ST360QN 

m 

r 

11 

[All 

5T4767H 

665 

Ft) 

12 

CALI 

ST41700H 

1037 

FH 

15 

CALL 

ST3i20or 

1050 

r 

* 

CALL 

STU2Q0N’ 

1050 

3.5 

11 

CALL 

ST4I400H 

1370 

FH 

12 

CALI 

ST4I650N 

1415 

m 

15 

CALL 

STII9O0ri' 

1700 

3.5 

* 

CALI 

5T1I9W 

1700 

3J 

ft 

CALI 

ST42IOOM* 

1*00 

FH 

13 

CALI 

ST12S50M- 

2145 

3.5 

ft 

CALL 

STT2400M” 

2100 

3J 

* 

CALL 

ST424(Wri + 

21D6 

FH 

10 

CALL 

ST434MM5M* 

2? 12 

FH 

10 

CALL 

tot 

ST3I44A 

130 

r 

16 

CALI 

ST3243A 

212 

r 

16 

CALI 

ST32S3A 

245 

v 

12 

CALL 

573290A'* 

260 

r 

16 

CALL 

ST3390A“ 

341 

r 

12 

CALL 

ST3550A 

452 

r 

32 

CAU 

ST345SA'* 

545 

r 

12 

CALL 


MAXTOR ZYR WARRANTY 


TYPE MS SIZE SEEK PRICE 


SCSI 





72455 

245 

r 

15 

$ 221 

73455 

340 

r 

15 

$ 323 

LXT5405 

540 

as 

0.5 

$ 503 

m 





miA 

I30 

r 

15 

$ I6S 

72I3A 

213 

r 

15 

S !96 

7245A 

345 

r 

15 

S 223 

734 5A 

340 

r 

14 

S 277 

540A 

540 

3.5 

0.5 

S 572 

| QUANTUM 


SYR WARRANTY 

TYPE 

MB 

SIZE 

SEEK 

PRICE 

ELS170S-A 

170 

r 

17 

S 163 

LPS24Q5-A 

240 

r 

16 

S 22? 

LPS525S-A 

525 

r 

IQ 

S 552 

P01G5K 

1050 

35 

10 

$ 047 

PD1Z255 

1225 

3.5 

10 

S *57 

PD1S00 

1600 

3.5 

10 

$1363 


WESTERN DIGITAL ZYR WARRANTY 


TYPE 

MB SfZE 

SEEK 

PRICE 

7£>f 




WD1210 

200 r 

14 

$ 1?? 

WO?2SO 

245 r 

14 

S 223 

WD2340 

340 r 

13 

$ 270 

WD2420 

420 r 

13 

S 345 

CD-ROM CHINON 

CQ5-535 

650MB 

2I0MS 

S 367 


MACINTOSH SPECIALS 


Call immediately far cost savings on all MAC drives 


MICROPOLIS 

SYR WARRANTY 

TYPE 

MB 

SIZE 

SEEK 

PRICE 

SCSI 





2205 

560 

3i 

10 

CALL 

2210 

1050 

as 

10 

$ 031 

2217 

1750 

as 

10 

$1102 

ms 

2100 

FH 

iu 

5 1413 

ms 

3050 

FH 

12 

$ 2029 

tot 





2ZD5A 

560 

as 

10 

CALL 

2210A 

1035 

3.5 

10 

5 B3I 

2217A 

1750 

3.5 

10 

$1102 

Amo VIDEO 




221 DAY 

1050 

IS 

10 

$ ftft7 

2217AY 

1750 

3.5 

10 

$1158 

FUJITSU 


SYR WARRANTY 

TYPE 

MO 

SIZE 

5FK 

PRICE 


5CSf 

M2624FA 

520 

3.5 

12 

S 537 

M2694 

1090 

15 

10 

$ B65 

M2654S 

2061 

FH 

11 

$ 1370 

IDt 

M2624T 

520 

as 

12 

S 540 

DEC 



5YH WARRANTY 

TYPE 

m 

SIZE 

SEEK 

PRICE 

SCSI 

DSPS107 

1050 

r 

9.5 

$ 880 

MP3105 

1050 

as 

9.5 

$ 891 

DSP3160 

1660 

3.5 

10 

$1127 

DSP52QO 

2000 

FH 

TL5 

$1159 

DSP3210 

2100 

3.5 

10 

$1576 

D5P5350 

3500 

EH 

11.5 

$2247 

D5P5400 

4000 

FH 

12 

$2493 


MICRONICS FILE SERVERS 


* 486DX? -MMHZVL, EISA 

* Penlium uppxMbh 

* 4 gigabyte SCSIII hard dive, 

11 MS 

* B MBi RAM, 256K«d» 

* Available drive buy;: 

Ft* S.25: Tot 3JT 

* fa 32 fall EMsJufc, 

lira EISA VL buses 
■ One HSA SOY 2 controller 

* IT and 1.44'floppy drives 
CALL FOR CUSTOM 
CONFIGURATION 54725 


TAPE DRIVES 


TYPE 

MB 

SIZE 

SEEK 

PRICE 

EXABYTE 

9200 

2GI 

9MM 

$ 1400 

EXABYTE 

9205 

2GB 

9MM 

$1400 

EXABYTE 

9500 

5G9 

8 MM 

$2130 

EXABYTE 

9505 

5GB 

9MM 

$2130 

WA.NG0AT 

3100 

2Gi 

OAT 

$ 950 

WANGDAT 

3200 

4G8 

OAT 

$1050 

COLORADO 

0J-1Q 

120MB 

QIC 

$ 100 

COLORADO 

0J-2D 

250MB 

QIC 

$ 175 

COLORADO 

JT-2Q 

250MB 

P PORT 

$ 340 



Circle 181 on Inquiry Card. 










































The Ultimate Frame Grabber 


FEATURES 


(only $499,m 


To beautiful output 


Inex MulfilWeda Notebook 
With Butt in Sound and 
Active Color Matrix 
(CALL FOR PRECE) 




Viper Vision Is the fastest and easiest way to Import any picture 
directly into your computer! Viper Vision 's sharp inpul/output is 
ideal far Architects, Engineers Real Estate, Sales, Police, Medical. 
Government and Business. Simply capture a Photo image using 
your VCR, LASER DISK, TV or CamCorae* Viper Vision Supports 
NTSC or PAL formal s and easiy plugs into the printer port of your 
computer in fust secondsl Take pictures of work progress, terrain 
or other features. Manufactures can add pictures of inventory 
items to their databases quickly and easily. Marketing personnel 
can make sales brochures in just seconds. Graphic Arts A 
Publishing personnel can experience resolution 720 x 4BD true 
color. You can even output directly to a IJnoironic or similar 
image setter or just send to your favorite service bureaus. For 
home use the Viper Vision is the ideal product to store your 
favorite pictures in digital format, permanently, Viper Vision is 
fasti, images are processed in about a hart of a second. Why pay 
to have snapshots developed and then run through your 
scanner? With Viper Vision you simply bypass the whole process. 
Viper Vision Is easy to use. simply put, any image that you see 
through the viewfinder of your Cam Carder can be imported into 
your Windows application. Cafl and order yours todayf 


MilitaryA 

Government 


Insurance 


Real Estate Si 
Construction 


Desktop 

Medical Publishing 




JC*Vf: 

11 : i i 


ANISAD 1-800-951-1113 (602) 578-3780 

FAX (602) 578-0719 Hours Mon-Fri 8am to 8pm, Sat 11 am to 5pm PST Se Habla Espanol 

Terms & Conditions: Freight charges ore additional and nomefundable. D ** *■ #% 11 #* * * HielrEki 1 r i* 

A RMA number Is required for all returns. Afl non-defective returns, K656I I6l5g LMoTlIDUlQlS 

unopened, refused, or cancelled orders, will be subject to a 20% restocking , •■■-till I 

fee, No refunds on software. Price and availibillty subject to change without flHn fj h M WO I f* nflO 
notice. Purchase price at the time of order are final. Trademarks and registered VJI IVI VLIV1 iTUIwUI I lv 
trademarks are of their respective companies. 


Circle 277 on Inquiry Card. 



































LET THEM 
KNOW 


As a BYTE reader, you have a reputation for being an 
informed decision maker. You're one of the experts, 
directing the buying decisions of the most 
current products and emerging technologies. 

▲ 

You're the Early Product Adopter, 
with a window to today's 
complex computer environment. 

A 

By using the toll-free numbers in this issue, 
you're just a phone call away from reaching the 
leading suppliers and manufacturers of 
the products you're looking for. 

A 

Let Them Know 
Who They're 
Dealing With 

Tell them you saw it in 

BYTE 














64MB 72-PIN 
16MB X 36 FOR : 

$ 2995.00 
$ 2995.00 
$ 2995.00 
$ 2995.00 


ALR EVOLUTION VQ 
ACER POWER 486E 
AIR 486 EISA-VL BUS 
AMI ENTERPRISE IV 


1-0 


256K X 36 - 1MB 

$ CALL 

512K X 36 - 2MB 

SCALL 

1MB X 36 - 4MB 

SCALL 

2MB X 36- 8MB 

SCALL 

4MB X 36- 16MB 

SCALL 

SMB X 36-32MB 

SCALL 

16MB X 36 - 64MB 

SCALL 


FOR X 32'S> 



PCMCIA 
SRAM 2MB 
$ 179.00 



MEMORY UPGRADE FOR 

ONE OF THE MOST POPULAR LASER PRINTERS 

THE OKILASER400 WITH 2MB QNLy 


$59.00 



The Ultimate Combo: 

Voice Mail 

Fax Mail Box 

Data Modem 

Digital Answering Machine 

... and more 


Feature to feature, this is the Home-office 
machine of the 90's. Only $ ] 99,00 

(PLEAS CALL FOR YOUR FREE BROCHURE) 




1 M B X 9 S CALL 

1 MB X 3 $ CALL 

4MB X 9 $ CALI 

4MB X 8 $ CALL 

16MB X 9 $ CALL 

16MB X 8 $CALL 

(PLEASE CALL FOR SIF^R-SD 



prices subject to change without notice 

OTHER MEMORKS AVAILABLE FOR: 

ACER, ALTINtA, APPLE, AST, CHAPLET, COMPAQ, DELL, EPSOM, EVEREX, HP, LEADING EDGE, IBM, NEC, NCR, OKIDATA, PACKARD-BELL, 
PANASONIC, PHELTP. SAVIPO, SHARP, SIUCON GRAPHICS, SUN MICROSYSTEMS. TANDOR 11. TOSHIBA, TUUP AMD ZENITH. 


CALL FOR UPDATED LOW PRICES AND NEW PRODUCTS 


Office Hours: Mon.~FrI. 9 am f© s:30pm pst 

TERMS: C.O.D. CASH. VISA OR MASTERCARD. COMPANY AND 
UNIVERSITY P.O.'S ACCEPTED UPON CREDIT APPROVAL. 

TEL (818)865-5688 FAX (818)855-5687 

414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706 


ALL PRODUCT NAMES. TRADEMARKS AND REGISTERED TRADEMARKS ARE TTE PROPERTY OF THEIR REPSECT1VE COMPANIES. 


G13341A 

















































TFT Active Matrix Color 
640 x 480 256 colors 


STN Passive Matrix Color 
640 x 480 256 colors 


4MB, 8MB, 20MB Memory 


2x PCMCIA 2.0 Slots' 


Monochrome Backlit VGA 
640 x 480 32-grey scale 

Intel 486 SX/DX/DX2 CPU 

80M-340M Hard Disk 

Built-In 15mm Trackball 


Need the fastest Windows performer? 


High Performance 


Micro-International HCP Model 65681M 


“If you need a notebook with processing power for massive spreadsheets and databases, to perform 
gray-scale imaging, or for other demanding tasks, the HCP 6568 ! M is for you. It ran our Windows per¬ 
formance lest twice as fast as the Compaq LTE life 4/25E, ... In fact, this was the fastest monochrome 
notebook in our entire test sample. The HCP 65681 M’s monochrome screen quality is the best we saw 
from passive-matrix monochrome displays... and an excellent keyboard.” 

October 1993 BYTE/NSTL LAB REPORT 

MICRO-INTERNATIONAL, INC. L0850 Seaboard Loop, Houston, Texas 77099 
National Sales:(800) 967-5667-Local Sales:(713) 495-9096-FAX:(713) 495-7791 

$2740 for a monochrome 4862/66M system with MS-DOS 6.0 T Windows 3.1, SMB RAM, and 250MB hard disk. 

Prices for other .configurations' are available upon request* 

Office hours Monday-Friday 8:00-6:00 * Saturday 10:00-1:00 ■ Sunday-Closed 


Circle 169 on Inquiry Card. 




































Everyone 

makes claims. We make sure. 


When the industry wants 
product testing taken to the nth 
degree, they take it to NSTL. 

in every field, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing lab. 

The NSTL compatibility certification 
seal on a product says that it withstood 
the toughest lab in the industry — and 
it r s ready for your business. 

The seal saves you a lot of comparison 
and guesswork. It says you'll find the 
product compatible with a wide range 
of business applications and hardware. 

It helps you make the right choice. 

Real-world testing for real- 
world use. 

Beyond compatibility testing, we 
access nearly every conceivable 


problem — from engineering-level 
hardware bugs to the everyday usability 
of business software. 

And we test with the end-user in 
mind, in a real-world environment, just 
the way your staff uses equipment. 
Except our trials are more punishing. 

Our publications, and others 
that publish our work. 

In a separate facility we also do 
comparison testing for our own 
Ratings Reports: Software Digest, PC 
Digest®' and LAN Reported®. They're 
read by people who purchase an 
average of more than $500,000 in 
microcomputer hardware and 
software annually. 

And because of the respect weVe 
earned, some of the industry's leading 
publications, like Data Communications, 


LAN Times, Unix World and Datapro 
Research Group publish our test results. 

Look for die NSTL seal and 
be sure. 

Experts rely on the NSTL name: 
now you can, too* The final test of a 
product is its compatibility in a 
business environment. The NSTL mark 
tells you it’s already met that test. Look 
for it when you compare products. 



Plymouth Corporate Center 

Box 1000, Plymouth Meeting, PA 19462 

215-941-9600 

Micro Channel™ and OS/2™ are trademarks of the IBM Corporation.. 















ALL HARD DRIVES REDUCED! 

Seagate 

MODEL SIZE SPIED TYPt F*Kt 

ST225. ZCMfi 45MS MFm, 5.25' V#> 

ST2-S1 I . 4W0 ZflMS MFM 5.25' £2i9 

ST35IA .. 42Wfi 2SMS IDE 3.5' 311-3 

ST4096 B0W6 ZflMS MfiMhiHHI £30? 

STM96A S5MB l4M£ IDE 2.5' £296 

ST4144fi.l25Wfi ASMS RllFULLHI SW 

ST9I44A IJSMfl I AMS IDE 2.5' £270 

5Y3144A .. tSOMfi I AMS IDE 3 J' SIA9 

513243a 213MB I SMS IDE 3.5' £203 

J.13283N . 249MB 12MS 5C5M £328 

5T3390A HAP MB ] SMS |0i ),}■' £1D( 

S133WN . 343MB I2MS SCSI-2 £338 

6T3390A.. .. 34GMB 12MS 0X3 5' S31Q 

ST3550A. 4S2MB I2MS I DC 3.5‘ £416 

SMtiOtf... ...437MB I2M& SCSI-2 S5?8 

SI3A55A .545MB I2MS IDE 3.5 1 £58? 

W'WR VIVEI1 

MODEL SIZE SPEED TYPE FRO 

CP3&M4.QOMfl. >?MS ICC *156 

CP301CM . 120M6 I9MS IDE Ji99 

CP301744. l/OMfl I7MS IDE *>92 

CP30254.._.240MB IZMS Dfc *22ft 

CB30S4D. S4DMB TOWS SCSI 1420 

CP3QS44A. .,„,_. S4DMa tOMS 0E *630 

M^jor a mi wmiiutt 

MODEL SIZE SPEED TYPE HUCE 

713V4. . I3CW& ISMS IDE HTfl 

77134. .. 213I9B 1£WS IDE *jl* 

72I3S.213MB 15MS SCSI *240 

724SA.245MB 14MS IDE *219 

73454. 345MB 1 £v£ IDE *204 

MXT540SL .540M6 RV3 SCSI/IDE *699 

PAJSrtHEfc{EH|KM2S . ICCH3MB llMS SCSI *998 

PANTHER |FH]«1T _ UflOMf 1 JMf 1CII $1591 

FujlTSU' 3 YEAR WARRANTY 

MODEL Slit SPEED TYPE COST 

2A23A/S[151 .. 42DMB I2MS KSI/lDE £540 

2424A/S [3.5-] S2DMfl. 12M5 5CSI/IDE £5^3 

2i?4S|3.5-| IG0UMB I DM3 SCSI £674 

2217. I74DMB I QMS SCSI £1340 

2*526 |FH| 1750MB 1 IMS SCSI £1600 

liJAS |FH] . .20AOMJ 1 3Ml Sell (1574 

MICROPOUS r*du«d prleiifg! 

2305(3 _ S60MB IDM5 SCSJ/IDt iHf/TJl 

2330 0.5') _ laSCWfi 10 ms £t£l/lDE JfSt/TO 

1526-15 M ...™, lOSOtMB 14M5 SCSI 51096 

1545 IFF?) _. I74BJWI 14MS SCSI $1294 

1926fffl] JIOOMI 11MS SCSI *17BB 

1936 |EH] _.....3 KWIB 11MS SCSI 522M 

33 WESTERN DIGITAL % IU* WMBAMTT 

1210 212MB I SMS 3.S'®E £203 

2250 25AM6 12MS 3 5 1 CE £228 

ISM) _ 340MB I IMS 33-'IDE iffl 

2420 . 425MB I2MS IS'IDE 1374 


Intel Classic Memory Board 

F« 296 emd 384 lytom* ASO dnijjn aw FM5 wp»n <n 
kjr<W» Far up to 90* (wfExflipne* w ic£M5 Up to Wfl 
rtOig [MB SIMMS- Wa*i in tali B ir 14 bi R*pqr*-a« ik* 

2MEG-S198 4MEGS30S SMEG-5536 


REDUCED FI ®PPV Dr,v *» 

,44/l .3 DRIVE *139 


366K 

5.25- 

1/2 

HT 

*29 

720K 

3.5' 

1/2 

NT 

*34 

1 2M6 

5.25' 

1/2 

HT 

*56 

1 44MG 

J.* 1 

t/3 

HT 

*47 

5-25' 

MOLJNIflNQ 


£6 


I TEAS WARRANTY 


FOR 3.5- DBIVES 

Drive Controllers 


9 B* 
Bfci 
9 Bii 
I Alii 1 
SC5t 
SKI 
SC5* 
SCSI 


SC5*2 

SCSI'S 

IDE 

IDC-Vl 


4 ftafpj High Dm lily, 36GK, 720IC. T 44, I 2. £49 
2 Ha«f Dim WM *49 

. *69 

ond floppy 1 I Inie-lpeip *34 

DTC-3280|S^poiii7dri w |. *139 

Adypte: 17424. 32 BIT EtSA *41 B 

AidortK2B«WK|VlBJ. 1349 

Adoctos 1 543 CF Pvi Mqrtring *?19 

DTCA2B2-24 £149 

HewdflMifiofldy . . . . £19 

H-hI and Floppy al/IO,--- *90 

HardlAW, *9 

had and floppy ..... Si 4 

ULTRA147. ISA BU5MA5TER £ 179 

Ulfl(A34F r VESA IS 32 BH . £2?J 

ULTRA1 K, W/CACHE O SMB £170 

tlARD A FIOPPY (VLF| .£A? 


WORDSTVR 

1 


p >* m OMtV 500 COPIES LEFT! 

m 1 Wordrinr 3000 t.l. 3,9 

■ Thu n nal □ mupfinll THmartlfte wCKf 
ame aJling for r«r 1300 DO 

■ Frem aur sa-maHtan, W* bain, hun- 
drftfi in iMtk r*l*l« Idaw aMlai 
■ Retail bojoad and radDiy loa'loi 


$99 


RETAIL S495.00 



7th Anniversary Customer Appreciation Sale 

Same name. Phone ft, Address, ownership, selocfion, qu-olify,, bwy prices and customer service lor Dver 7 years. 5ee L 
our Fell page ads »n Byte, PC Week, Computer Shopper, PC Compuling, Windows Wagorine and Window* Source*. 

The Team You Can Count On! 


PACKARD BILL COMPUTE! LIQUIDATION 

- , BDBEi CPU, ro I ItBTBCJAfiD, 3£fiK FLDPP¥ r 640K 

RAM, 0HKTOP CASE W/ SCWEfi Bumr 
I ' — J ■ SERIAL £ PABAUEL PORTS. CCA CARE> 4 
t COLOR MCMITOK $190 


MODEM SALE 

-II modomi tamr earfiblev ^villi lehwws, cualr, monnali aid a 
ono year wprranty lhay cn tMp rmiwcr. auto dial, Hay« 
eenipal-ibl* wilb arror «wn*cfaHi. 

1200 bid PS2 Intomcl £14 

2400 Baud PC IdIwmI 134 

FAX MQDIMS 

9600/24 W for K and 

P£1 / WnRffMjrBIlF&K Mhwarfl £49 

9400/24£®IOFAviShkM»!>Li *199 

1' 44 Bf% Far PC and FS1 £159 

PCMCIA 2-0 «SM/?K» S749 


DPOiADI TOUR M r „ AI , 

Qprpc 3B6 to A 4M InfSTHUMENTS 


FC(w<ig4BA^ W. 

hrtWLVJ.# 

t4ofA*i St 6.0 


w 

130 

A5.A 


T33?" 

111! 

70? 


«£Hi;g3 

~my- 

107 2 


ms* n 

83 6 

£3.7 


^OK3> 

SZr 

51.5 


3$65* Upgrade 38691 I 

054gfiSLC-2S *126 0D4HdOLC-25‘ SI IB 

8t*flc5tC-33 *156 8O46ACLC-30 *159 

™ C,4CI ^ lw 

II/HfiW 380 CPU LI FOR ADI 

35MHZ|5K] $1*9 33MHJ (5X) J199 

ILC/HOWI 41icni UPOtADE 

75MHZ ISLCI . .. *219 50MHZ LSICM399 

4H/NOW1 ADA CPU EIPOKADI 

?5MHZ|5X| *399 33WHZ.pjX? *579 


35MHZ1SSJ 

33MHZ1D6] 


*699 4MB ADO *259 

*959 BMHADD *51? 


COPROCESSORS 


Intel 


*mmt 144 aa»7 IMb ..*44 

HHJ JLAMr Ui SCOat SflW-Li . *54 

HHJ ' HMU 131 lOJF-TWii Jtf 48ADX/5X CPU’l 

jffiiJMSKinuCHNF* 663S7.J9f4t *7f' BM66D9(/25 *260 

BOVlWi 129 ICafl-Uli |4J »M3tDX/S3 *309 

iff 6G3a?ira i n acjafira/so. *4 *b 

Sjy KOp-Sa 584 K43i tH-S/JO .. *3?9 

flOIKMU *5* K9671L .. 163 K436 DX-2/6A *536 

M S e04S6W25 .4156 

BS4H4SIVW *17B 

CFU CdOUWJJ FAN *14 


COPROCESSORS 

8JD67-33MHZ *79 

53087-4QMHI .. *84 
BJ5B7-25MHZ |5)Q *79 
83587-33MHZIS1Q *84 


Clack Dauhlari far 

386DX 

4BAWU2 16/33 *296 

tisntmtMi *J2® 

4B«RK2-2*/90 13B9 


LOW OVERHEADS LOW PRICES & WE DEAL 


AMBfLA EM.rp-.ia 3BA, M 364, 
Sprima 366 loll raWtl 

AMBRA Entor^H* -64. Hur*: JB4. 

Sprinto 404 Id! ireddil 


PS/2 Memory 

MEUOfi-r PAST# PBICE 


comma 


7MS N/A *119 

BM N/A *409 


MODEL —— 
Dwkm. 384/16 


MEMORY 


try 

PAST# 


Laser Printer Mm 


fVl and 3B6/5X12121J 


4M8 N/A *229 
4M4 N/A *BD9 
2MB 92FP93J *10* 
4M6 92F9494 *2DB 

PS/2 30/284:25/264; Adp4 S«U J97259 *12K JOF5348 *35 

2MB 3DFS3AD *N4 

PS/2 3£5K, 15, JO5X.70-W1.: 041, 121, A*t W 4450AW; 

3JF3DI1; 34FJJ77, 302, 53SX. 65555. P/p, 551$, 65t$X5hHian 
120 6 130 1MB A45W03 *4? 

2MB 4450604 *6S 

R2 50, 5«, 555X. 40, 65$* 2-flMB 1497259 *217 

214MB 4450409 **48 
2-8 M* KM PS/2 3D * M r 3M8 S159. JMB *25?, fiMi 5489 
PS/1 Cwmbd, Emnhali 5 U?*f mod* h43. 04 B PS/VakmpojN 


'-2MB 108069-TH31 *238 

2M8 108Q61W7I *4Ji 

4-BM8 108070-001 *398 

Deikp^ 284E. 384-20; VX\ 35. 2S. . I MB 113F31-OQI *59 

4MB 113132-001 *226 
PtoL«*c,3B65 AMBbed 113434-001 *299 

AMftMffiW* 1I25J4-00I *259 
DtoLpm 3RA-7DE: 2S xMfl 11344X301 *299 

3B6/33. 384/331. *86/25. 

33L;5ffl;5ymniF«] .2MB 115144-001 *104 

BM6 114*41-001 *449 
32MB 1 [6548-001*1599 
5yM*"fKK- tUniprq. 4 SKT E*F BRD W/2MB 116*6900! *299 

Compaq'M" . 2-44MB »291AOOQ1 *27® 

Dnlpto 7RAN. 3-34N. 3845*/?0; 2QN, 


5M, 


LT 


qll H.^MPi enr#|R Ctf Htfiw 

IW2 7D-AJ1;«I B7I.B41.PS/1 
Coftwiqifll, EhvMioI f. EnptHl rrad^L nil, 
413 S *14, PWahrtiMirt Ca mrin 

PS/2 355Jt; L5, 40SH. 555X; 15, 4554: 
PS/2 TO xp, 95 XP, P75 IFyiinl 54 57 toM 

74,77, PS/1 ha 2123 . 

PS2 90, 95 XP. P7£ [Fd*| 56. 57, Jofl] 
PS/I CwnaltoM. Euwtla*. *11,413 
1 nl 4. PS/1 Pro 2123. R5/4000 . 


94E9290 *798 
I AMP, 94*9791 *P10 


Sflfiw l79140-WJl.C9mpM Pra5igniii .. 


!M0 4450403 *49 

7MB 6450408 *90 
. 4MB JJF2933 *186 

. 2M£ 4450907 *94 


PVdina 3/254 25? 


WE PROSECUTE 
CREDIT CARD FRAUD 


800 - 982-2925 

For U.$* nnd Canadian Orders only 

ROUES: M-F 7JUM-6PM / UT 10AM 3PJM PST 

TECHNICAL 4 CUSTOMER SERVICE CALL: 

( 702 ) 294-0204 

PURCHASE ORDERS l II^TERNATlOhJAL ORDERS 

FAX TO: (702) 294-1168 
WE BUY EXCESS INVENTORY 


4M8 4450178 *206 
W& 4450130 *426 

PS2/2 35SX. LS; JDMt .... BMB 4450179*429 

P52 7(7»nnd8a j t 3-BMfl 6450605 *297 

32 BIT BOARDS 2-14MB 34F2077 *3BB C™*™ , 

3? Bif BOARDS 4-1 6MB J.4F3Q11 *3/9 

PS/2 B0 A21. A3 I A6I 4MB 6451060 *246 

P5/J 80-041 I MB 6450775 *8B 5LT/2B4 

PS/2 80 111. 311. 121; 32!.: 06!. 161 2MB 6450379 *116 

DOCUJLM/3 PLUS SIT384 

far PS/2 14 Li M«nary fo< IfiM MCA. DOS «dOS2 UM EMS 
2 to 8 mB |w< IMfG SlMMSI 2M6-5239 4MB-J345 8MB-*572 


ItildLpfd SCO. jtonfcrfn Tf*6n .2M6 3309206 1120 

BMP 33G92&9 £409 

ThirfkndntR ....2M8 53G495B 1136 

4MB 53G4959 £296 
0Mfi 53G4940 £499 

CL5raX^_. —m- .m-.w.—.h$W 07G14t9 £148 

Thintpad TOO, 700C. no, TIOC am* 0701420 1776 

BMP 07G142 ( £476 

flwrikpad 7101__4MB N/a *728 

6MB N/A 1440 

PS/Nete N4-5 ... 2M6 9218804 £108 

R/iModnlNSl NntebaaL Stc £F ... 2 mB OTG1824 £100 
4MB O7G1027 £7410 
flMB 0701028 S4d0 

Laptop N33SL L40K! L PSNOli 182 ImB 79f 0999 * 108 
4MB 7PF1Q0Q *760 

L40SK. PSNOTE t87 ONLY SmB 79T10QI *AB8 

Toshiba LiRtip A Notebaak Manory 

MOM!. MIMQRY PART* PRICE 

T1000 5C/LE/K8 2MB PA83IZU 564 

T2000 /T7O0O5J! 2MB PA03I7U £64 

T2000SX/T10WLE . 4MB PAB3I4U 5278 

8MB PAH3I5U *427 

T12WXE 2MB PA8306U *H3? 

TI60Q . . 2MB PAB3CJ2U , *!05 

T2000 SKE/T270CKH/T1 600 

11050. C . 2MB PA2000U *B? 

4MB PA2D01U *229 

8MB PA'JODZU *427 

TJUX , 2MB FA7135E *178 

13100 6 7MB PA8341U * C IB 

T3100 5X -7MB PA03OBU * I DS 

4MB PA83I0U *204 

TJTOOSJi - 2MB PA8307U *118 

4MB PAB309U *2E4 

IJ200&SC 2MB PABJr&U *'06 

4MB PA83IPU *224 

T32D0 3MB PA7137J *'06 

T33D05L 7MB PA2D06U *1E6 

4MB FA2D07U *236 

6MB PA2008U *276 

16MB FA2D05U *796 

T4600 5X. 5XC. T64O0 SK, D*C 7MB PA2D03U *125 

AMB PA2004U *226 

6MB PA2005U *446 

16MB FA 201 Old *789 

32MB £1999 

T4500, T460D. J190QC 3 3VQ135 FA2CM&J *256 

BMfl PAZO’M *470 

16MB PA2014U *1390 

T51O0 .. 2Mffl PA8301II *10-4 

T5700/T520KA350O . . 2Mfl F/^3[UU *109 

BMB PA8313U £440 


1MB 118480-001 *49 

7MB I 1*609-00! 584 

dMB I I8490-00» *278 
8 MB 138877001 *474 
2MB 1417M-0OI *109 
8 M6 141/42 001 £449 

FValina 4/25v, 4/33. 4/50 JMlB Modulo 141403 001 *94 

4MB MoM. 141604-OCU *710 
aMBModuM 141565-001 5418 
Compaq Pra SgM I6M6 14932O-D0I *795 

32MB 149147-001 *149* 

Laptop R Notebaak Mamary 

CsMyra I20 1 . 325 .. ?Mfl 139497-001 



139498-001 
139499-001 
346420001 
146421001 
146432-001 
110735-001 
110237001 
110303-001 
11B304-DD1 
118305-001 
117061-001 
117061-007 
117D6I 004 
131121-001 
131171-002 
129769-001 
129769-002 
129769-003 
I29-769-0O4 
I4233TO0Z 
I4233T-0O3 
I4233T-0O4 


*108 

*206 

*416 

*220 

*411 

*848 

*75 

*210 

*79 

£100 

£228 

*79 

*99 

*708 

m 

£240 

£130 

£740 

£421 

*670 

*229 

£4?fi 

tm 


Simm Modules 


MOQUU IMfG 

Apple ta^eawrt.r CAU 

fcoiW ftt ■ 10V/DY * 153 . *264 

Cow [6P4. 4 Lit. B 4 -t *t4tt *2U 

Compaq Pngn^jrl 15 B 20 . £90.£1-09 .... £430 

Epi&n Aiiiw taw II, 8000 £I9S *263 *329 

Epic* + 6000andmwymx* £90 ,...£lsfl 

EpwiAdlMlaw 1(9W« I5W £138 .£27*_*399 

Fvjitw 7100 £ 7100 £199 £279 

HPD«i^5W,500Cond5SK U91256IC1 

m, to, £109.*189 

3, 3D, 3F, 2P. 2P+ . .£173.. £189 

HPimarjwd. ms.xum. naoc. £ 19 B . . £390 

®m t«er 4019, 40198 13 5M»| £1» £1*8 

*MUiw *029 AJU MODELS *139... 1198 

NEC 90. 790... *118 

NEC 95 £108 

OKI dOO *70 198 

P*tkvdMPB950Q.£175...*108 

hnaunJc441G/443Q £129 ... 1198 

Paruianic 4470/4450 £128 , *190 

J105 

£129 

*119 *159 *2*9 

*129 *179 12*9 

*120 *170 £250 

*99 . *I6B 
*4B 

Major Laptop I Notebook Memory 

MODEL MEMORY PART* PRICE 

ATW Safari . 2M6 37650 *U6 

4MB 37611 *298 

23010MTCQ irttf 
FR-KIM BA £149 
FRPOM'EA £298 
FRPCW&t? £4«S 
310-3204 £129 

310-3210 £139 

310 3213 1146 

*80851 I £236 

AH087TI £130 
A6O870I 
00160 
DO263-00 

52587 £230 

6200203 £140 

M/A £90 
W/A £290 
3HBK104 £299 

3123X104 £399 

rV-A *100 
N/A £240 
CFBA165 £44 
SNM002 £195 
JMfr SNMC04 1393 

2M6 MBC N8MEM2 


_HIC ■ .. 1MB 

Dk pc 320 NqMwoL 2M8M6d 

4M0Med 


ftH laptop 717,120N, 320N+ ?A*Mod 

Ml MSN. NC . 2M8 fifed 

MNL208NL25.2M6Jfed 

EfM*n Nfi-3 NaetoJi_ Wt> 

Ep*«i NB-SL/ .. 

£1^^2X740*1^ 
E«*rwtT*rripalX.EXSO ... 


7M0Mod 

4M6Mcd 


0'41500 
Grrfl4505JI 

GoldUof GS520. 304SXL* 

NCR 3 LTD Nanb«A 
NCR 317Q Nakbadk . 


2,V4 

*M6 

2M6 


I Phces change up end dbwn call. Sipp modules, add Si.00 -ea 

Z DESCRIPTION ICWNS SONS 7«J£ 6BN5 53NS 40N5 


756*9 ^ *£ 

*12 

£15 

£17 

'MBGX3 W, 

*47 

£4? 

£52 

1 MEG X 9 £4d 

*52 

£55 

£59 

JMEGX? V- 

1146 

£159 

£168 

I6MEGX9136 CHIP) 


£999 


256X36 1MK172 Pfa| 

*69 



512*34 2W£G |72 Pfo| 

*98 

11 « 

£128 

1X36 AMEC 177 Pin) 

1185 

£194 

£268 

2X36 6MEC [72 Pin) 

£389 

*398 

S.M8 

4X36 14MEC |77 Fin) 

£696 

£738 

*648 

BX36 3IMBC |72 RW) 


*1795 


16*36 64MEG77 P1N 


*3950 



Panaujmc CF17D/Z/D/3/0 
Somw^a Notomaitor 3845 

&ri)tol7NB. 10Wi7FC4 
Sharp 6720 . 

Sharp 6640,6701,66B1 >785 
Sharp dTOOM/ TOJ 
Sharp 6501 CeforfW 
i II Trpw^nA HK» 
n Trooinato 300WX: WINS 


2M0 


1220 

£90 

*96 


*90 

CE - 6210 £108 

N/A M2B 


... 2M6 

'•M6 2568034-0011 

2MB 2544-996-0001 


CE47E £198 
N/A £398 


£108 

£118 


. WlfiW/15SX/16 r SH5. EW2/40 . 4 mB 2581263.001 £798 

I EWJ/50 16MB AVAtLABU £1993 


PART# PWCE 

»IIW-«L £377 
»I1»-M2 145* 

3C-1143-661 m 
566719604 £I7B 
*00024602 1406 



64X4 

254*1 STATE 
256 X l 
256X4 
I MEG X 1 
1MB3X1 STATIC 
1MEGW 


D-Ram 

150NS 130NS 
£195 12 25 


fiWNHtf™ SMF __ 

MAVoyal__ 


ADVANTAGE 3BAW2&B. PRO SX/25 

BBAVOWh. 


100NS 90N£ 7WS 60NS 

12 45 £2 95 

SL95 £225 

£2 40 £3 00 £3 '-5 13 20 

£6 45 *7 95 £0 45 £fl 95 

£4.50 £5.75 £6.45 16 75 

£*.95 £5.25 
534.00 J44® M9.W 


CACHE MEMORY 

15fi£ 20n* 15nt 

5.95 5.45 4 95 

6 9$ 7 75 6 75 

10.95 6,05 59S 

10,00 695 795 

6 95 5.45 4.9S 

49-00 35.00 


SKX0 

37X8 

«nl 


17BKB 


PCMCIA 3.0 


AST FOWKD£C, C£C PaLmLOP 


9S7, RM PC EAC*7', MOMENT* 
peflOP,WOI;31»MOT£PAD. 
POQfT, SHARP FCJOaO/3100. 
SHARP flC-6?Da/6741/6761/ 
6/93, Sharp PC^WQ/6641 f 
^.RI/6891.I£OSPOCKITPC. 
llllf £96,M IM5I4I00 
1IU £161,66 


AJ7VANT4GE BB«affl(TOSW11 ttAYO 

L-C.4/2S1 33: 33S; MO; *'460 . li» 

4MB 

PRfiWWA 3U/7J, 33: W t 3BiW/14^;25 M 

ADVANTAGE JU/2& 33;33P;S«D, HOW 
Ai , 33^21.PfiMUM4/H.33TE EE 4/35 M 
2N« 

ADVANTA<2486/2S.:33;33PJM0,-POVffil1 
PREMLJL4i , 33.im33S:.!00^fr5. 
PR£MHJW384/33rE,4fl4/24^;2SH,3133IE; 
WEtoUtf 1384/2SJ3.4B* / 33/4B63X fT£> 

FfMJH SH9H ff 4/33. 4Ml 

PCWH-OSC 3/USE, 3/25SL-CEI 

PC6VH.6!!K4/Ma.....4Mi 

IMA 

PJEmLWE»C: 2«4JKS)C/3D.2S:2SC. 4Mi 


3C09A76Q1 £13$ 

5ttNd2602 £434 


50098/601 HOB 
aXYB/D02 ttm 


*00716604 £111 

JN? 


£216 

U3fl 

£1W 

1216 


600014663 1200 


TERMS] SHIPPING- UPS (Min, $0,25} Shipping CONDITIONS; 25%.blockingFwon rounds wilhir>30 

ore non rdtondoWe Purcho*e orders, From Universities dayi. No nslundi or exchanges after 30 days - WARS AT/TV 
Fortune 2000 S, GovwrmnS Aganciti, NET 30onoppvov- REPLACEMENT ONLY-AL PRICES FIN Al. PRICES SUBJECT 
al. COD H^dd $^.00 (Cashiers check) [ j|j j TO CHANGE Mfg. part #'& For convenience only. 

l Mnc j TnsdemcprlaoreregiiMerec) wiih iheiv reipeoiivoCo.'!, 306, 

WP SX. are tradema/ks of Intel Cnrp, 


DHL 
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Holebooks 

ThinkPad 750C 4S6SL/33 4yl70Me.CALL 

TWnkpad 75 joc Am\m ArnrnB .. call 

Thinkpad 750Ca«6SL/334/170MB. CALL 

TWnkpad 750Cs 156 S U 4/340M6. CALL 

Thlnkpad 750 488SU33 4/1 70MB . CALL 

ThinkPad 72CC4/16GM8........... ..4399 

ThinkPad 720 4/160MB.„..... 3150 


Thlnkpad 350 48SS1/25 4/125 MB. 

Thinkpad 350 46SSL725 4/250MB. 

Thinkpad 350C 4fl6SU254/120MB.... 
Thl n kpad 350C 456SU25 4/250M B . 
ThinkPad 500 4S6SLC2/5Q 4/BOMB.... 
Thlnkpad 500 48&SLC/50 4/170MB.... 
PS/ Value Point Local Bus systems 
63S1 EV2486SX/25 4/120MB... 


1099 

.2310 

2465 


.2871 

1915 

2395 

1099 

1199 

1349 

1549 


6381 EV3 486SX/25 4/212MB......... 

6381 EV8 4860X/33 4/120MB.™ 

6381 EV9 4860X/63 4/212MB...,. 

6382 F50486&X/25 4/245MB.1306 

6382 K3Q 4S6SX/33 4/120MB.........1299 

6382 K5Q 486SX/33 4/245MB_...____1465 

6382 M30 486DX/33 4/120MB ...1499 

6382 MSG 4860X/33 4/24SMB.1654 

6384 F30 4865)025 4/120MB.. 1239 

6384 F50 436SX/25 4/245MB....„.™. 1386 

.1580 

.1868 


6384 M3Q 486DX/33 4/245MB...._,- 

6384 M7Q 4B6DX/33 4/340MB.. 

6384 W50 4WDXZ066 4/245MB..„...2050 

6384 W70 486DX2//&6 4/340MB_,__™«4lt9 

6387 M7B 486DX/33 WOMB,.._.„.1545 

6387 M9D 4860X2//66 4/527MB.2678 

All models include local bus graphics, DOS * Windows + 
mouse. Also upgradable opto Pentium. All PS/2 models are 
also available Call far prices. 

Pentium Models (New Release) 

6384 model 189 P6Q/D 16/424MB.,...call 

6384 model 189 l&B/D 16/5274MB..,...call 


NOVEL 

Netware 3.12 


SPECIALS 

Netware 4 .01 


5 users 

580 

5 users.. 

740 

10 users.. 

.1299 

10 users,. 

. 1798 

25 users. 

.1799 

25 users. 

. .2599 

50 usars. 

.2300 

50 users. 

3499 

100 users. 

.call 

10Q users . 

call 



TOSHIBA 

T1900 4S6SX/A 4/ T 2DMB/200MB____ 16Q7/1834 

T1900C 488SX/A 4/12OMB/20OMB...2240/2475 

T4600 4B6SX/33 4/12QMB/200MB .2655/2880 

T4600C 4885L/33 4/20GMB/34CMB. 4299/4699 

|New releases) 

T195GCS 4860X2/40 4/12GMB/200MB.. 2550/4699 

T1950CT 486DX2/40 4 120MB/2QGMB ,..3025/3254 

T1950CT 486DX2/340. 3610 

Call lor new low prices 


NOTEBOOK SPECIALS 

TEXAS INSTRUMENTS 


iHvgvt, ur«rju ioulivb umi j.... 

T4000E 485SX/25 4/120MS (Color)...... 

..2099 

T4000E DX2/25 4/200MR (mono).. 

2655 

NEC (ullraverea active color) 

Versa 4B6S U25C 4/120M B/180 MB. 

Versa 486SU33C 4/160MB. 

3730/3965 

4220 

Hewlett Packard 

Omnihook 3D0 2/4DMB... 

.1599 

Omnihook 300 2/10MB.. tllll , 

...1799 

AST (active color) 

Bravo NB 486/25 4/17QMB....... 

.bed offer 


Power Esetr 4B6/33 4/20GMB... 


best offer 


Multimedia 

Creative Lab Edutainment Kit CD (Upgrade kit) ,,,,,.,„.call 

Sound Blaster .......(call (or new models) 

Video Blaster,...........335 

Video Spigot for Windows 405 

Pro Audio MultiMedia System 11..... S99 

Fusion Double CD 16 int/ext...... . .call 

Pro Audio Spectrum 16.... .....175 

NEC CDR 84-1 (hit)/ CDR 74*1 (Ext) .. .452/540 

Sony COU 535/540/31-A.,.275/345/189 

NEC GDP 3B Portable..........350 

Toshiba TXM3401 int/ext. .........cafl 

call lor Panasonic. Mitsumi, Philips prices 


COmPACL 

Alt PrgUnea systems are Local Bus 

Proto 4/2fc, 4/120 MS Win...SPECIAL 

PraUnra 4/2&S. 4/120MB/240 MB Wind*.1169/1357 

Proto 4/33,4/120 MB Win*.....1542 

ProLinea 450,4/240 MB Wint......1966 

Proto. 4/56,4/240 MB W1n+.2153 

DESKPRO 4/B3M, 4/340 MB Win.„......2978 

DESKPRO 4/50M, &240 MB Win. .™....-2S32 

DESKPRO 4/6&M, 6/240 MB Win._... M .....3157 

Concentre 4/25 4/120 MB/250MB.2450,2650 

Concentre 4/33 4/250 MB.2910 

Contura Notebook 4/25 4/120 Win..,.1902 

Gorituri Notebook 4/25 color, 4/120 Win.2575 

LTE Lite 4/2SE. 4/120 mm MB.,.....spadal CALL 

LTE Lila 4/25C, 4/120 MB/209 MB Win.........CM1 

LTE Lila 4/33C, 4/120 MB/ 209 MB Win...CALL 

NEW RELEASES 
Pretinea Mini Tower Series 

Proto 4&6/33X 4/270 MB/37DMB......CALL 

Prolto 486/33S CDS 4/340MB.....CALL 

Proto DX2/50 4/34OMB/525M0... < £C.CALL 

Proto DX2/66 4/340MB/525MB. TZ Ul .. .CALL 

Proto DX2/66 CDS4/340MB.-. {t! H?,.CALL 

Oeskpra XE Series q_ q 

Deskprb XE 490/33S 4/170M&_.CO-M..CALL 

DaskproXE DX2^04/340MB. CALL 

Deskpro XE DX2/50 CDS 4/170MB...CAU 

Deskpro XE DX2/66 4/270MB/&25MB,,..CALL 

Deskprn Series (Pentium models] 

IDeskprn XE 5/808/270MB/525MB. CALL 

Deskpro 5/06M B/270MB/525MB. .CALL 

DesfcproXE 0X2/66 S/525MBMB.,.... CALL 

Servers 

Proliant 1000 DX2/66 model 1.CALL 

Proliant 1000 5/60 model 1 ..—__CJILL 

Proliant 2000 DX2/66 model 1 ......CALL 

Wln=MS DOS 6, MS-Windows 3.1. Compaq Mouse 
Wln+=PFS: Wodis/Wfbdows, two lldppy drives, DOS, Windows, 
mouse. Modem. Prodigy 

CDC= These models include sound card + CD RDM drive 


HP, AST & AIR 

HP NETSERVEfl LM 5/60 MDLI...dll 

ALR EVOLUTION V 5.60 MDL 1.......call 

AST PREMIUM 5E P/SO MDL 1 .....call 

call ter older models wilh larger hard drives 


WE 

STOCK: 


ADAPTEC 

BOCA 

CALCOMP 


CITIZEN 

INTEL 

CREATIVE LABS 


EPSON 

HAYES 

MAYNARD 


MOUNTAIN 

KINGSTON 

LOGITECH 


HOUSTON INSTRUMENTS 
US ROBOTICS 


TEXAS 

INSTRUMENTS 

MEGAHERTZ 


Hard Disks 


Conner 

120/250MB. 

340/54 OIVIB. 

1 2GBB . 

.230/249 

.330/475 

.special 

Quantum 

245MB. 

.call 

340/54QMB. 

_345/610 

1GB. 

.special 

Maxtor 

12 0/245MB 

....,169/245 

340/54OMB.. 

,310/575 

1GB. 

.special 

Micropolis 

1 7/2 4GB. 

..call 


MODEMS 

24/9600 FAX. 59 

24/9600 FAX ...,J9 

Satisfaxion 400/200.299/251 

14.4 FAX PCMCIA ..... . special 
Please call (or new discounts 


MANAGER 

SPECIALS 

NEC 3FGe/4FGe. 620/720 

NEC 5FG3/5GP....1120/1399 

NEC 6FG/BFGP ..2320/2420 

IBM Motherboard SLC/66 t ... 295 

IBM Motherboard SLC/50.250 

IBM Motherboard SLC/75.... 700 

VLB Controller/IDE.55/25 

VLB Graphics Card 1 MB.95 

1,44MB Floppy Drive. .38 

1.2MB Floppy Drive.... 52 

NEC 3X1 int/ext..special 

(trippie speed CD ROM drive) 

Carton Notejet...special 

486/33 Processor 4/120MB HD 
w/Puilt-En bubblejel printer 

HP LaserJet I VP... 999 

ViewSonic 20 20T_„.._1775 

NEC 3PG 2r.... .... .2730 

PageMaker 4.0 (special offer)....325 


Network 

Accessories 

NE10QQS bit COAX.. 89 

NE200016 bit COAX.. 115 

8 bit/16 bit COAX........49/69 

EtherExpress 16C.110 

4 port/Bport HUB ... CALL 

Arcnet 8 bit/16 bit ..59/59 

Arcnet 4/8 port HUB. .. 160/215 


GRAPHICS CARDS 
& CONTROLLER 

Adaptec 32b It IBSA..399 

Adaptec 1542C kit.255 

Adaptec 2842 VLB kit.285 

Adaplec 16 Bil ISA...169 

Orchid IDE/VLB controller 85 

Diamond sieaith 24..^.173 

Diamond Viper VLB 2MB...389 

AT) Ultra Pro EISA 2MB. 379 

ATI Ultra Pro 2MB ISA™.335 

ATI Wonder 1 MB/512G.124/11 fl 
ATI Ultra Pro 2MB ISA/EISA., call 
call for others, like Matron IfNine, 
Ultra star, we carryall products 


1 Tape Back-Up 

Drives 


Colorado 


Jumbo 120/250 Ini ..... 

159/185 

Trakker 120/250 Ext. 

306/359 

Syquest 


88 meg kit im/Ext_ 

.525/625 

Mountain 


FS 1200 Plus Int/Ext ,J 

1597/1799 

Powertape 2GB Im/Ext, 

.934/1076 

Wangtck 


Wangtek 525MB. 

675 

Wanatek 4GB. 

.1075 


SOFTWARE 

Windows NT .. 

300 

Windows NT server. 

call 

MS Office. 

.call 

MS Office Pro. 

.call 

Lotus Smart Suite. 

. calf 

Lot 4.0 Win,.. 

299 

PageMaker 5.0... 

550 

WordPertecI 

299 

[we carry all software packages 


PRINTERS 

HP 4/4 M...1360/1825 

HP4SIMX/4S!.4280/2930 

HP12G0C...;_1360 

HP 550G/500G_599/415 

Scan Jet I1CX/IIC ,915/1310 

HP4L/4ML....670/1080 

Epson LQ870/117Q. 465/62D 

Epson DFX 5000.1355 

Epson DFX 8000..2257 

Epson Laser 1500,,,.675 

Epson Laser 1000,,.,, 635 

Epson Stylus 600.34D 

OKI ML320/321.315/440 

OKI ML5W591.440/595 

OKI OL40QC/81G.525/629 

Panasonic 44501,,.650 

Panasonic 4430,.875 

Canon BJ 10EX/2Q0.250/310 

Canon BJ 820. 1599 

Kodak DICONJX16DSI ..235 

Citizen PN4B...,230 

call for new low prices 


Corporate Accounts 
Volume Discounts 
And 

Consultant Orders 
Welcome 


Computerlane 


Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-5 


Compaq Is a Registered Trademark of 
Compaq. IBM Is a Registered 
Trademark of international Business 
Machines. 

ALL QUOTED PRICES REFLECT A 
5% CASH DISCOUNT 
Visa, MasterCard and American Express 
also accepted 

Prices subject to change without notrea. 
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LEAVE IT TO IS TO RACK THINGS IP 


RECORTEC’s Rack Mount PC 
compatible computers, monitors, 
keyboards and printer continue 
the tradition of manufacturing 
excellence RECORTEC started in 
1969. With our broad product 
line, fast delivery, excellent pre 
and post sale service, it's no 
wonder more and more people 
"leave it to us to rack things up". 




QUALITY 

All products 100% tested and 
verified prior to shipment. 

RELIABILITY 

Field proven components backed 
by a comprehensive warranty. 

SERVICE 

Large stock for fast delivery plus 
assistance by knowledgeable sales 
and support personnel. 


SOLUTIONS 

Choose from many models which 
offer a wide range of solutions for a 
variety or rack mount needs. We 
also offer custom designs when a 
standard product just won't do. 



CALL OR FAX FOR MORE 
INFORMATION. 
1-800-729-7654 


RECORTEC, INC. 

1290 Lawrence Station Road Sunnyvale, CA 94089 Tel: (408) 734-1290 Fax: (408) 734-2140 
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Take Note: 

The World’s Best SCSI Adapter 
Just Got Better 



S&Hd&PPt, 

,, 




SmartCache in 

is the total, growable SCSI solution! 



The world’s best SCSI adapter is now the world’s greatest bargain—priced lower 
than any major competitor. An unprecedented value. SmartCache III offers top 
performance and universal connectivity with all major SCSI-1, SCSI-2 and Fast 
SCSI devices, including hard drives, tape, CD-ROM and WORM. 

It also comes with built-in support from all major operating systems, including 
DOS, Windows, OS/2, NetWare, Windows NT, NextStep and all versions of Unix. 

And only SmartCache III gives you a growth path. Optional plug-on modules 
let you migrate easily to caching (with up to 64Mb cache), as well as full RAID 
capability. Storage Manager, our GUI utility, makes installation quick, easy and 
automatic. Plus, it gives you on-line and remote control over subsystem man¬ 
agement, diagnostics, performance monitoring, and disk array configuration 
and control. 

Distributed Processing Technology. Inc. 

140 Candace Dr. Maitland. FL 32751 USA 




Call DPT, today! 

800-322-4DPT 
FAX 407-260-5366 


*Ust price for ISA model PM2021 90 SCSI Adapter Board 

Circle ±54 on Inquiry Card {RESELLERS: 155). 
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Actual screens may vary, 


■ ' \ * *. -Wl ■» 


A computer-controlled wing man responds 
to your every command. And, you’ll 
interact with strike packages that include 


1 


■ 


IPLUOT tLZlE 


It’s all up to you! The skies are swarming with bandits. 
Only you stand between the threat and your carrier 
battle group. 

Lock on your radar and launch the Navy's advanced 
weapons to destroy the most sophisticated enemy 
targets ever developed tor a Micro Prose simulation. 
Roll, turn, climb, and dive to out-maneuver enemy 
aircraft using an artificial intelligence developed right 
out of Soviet and Third World military doctrine. 


F/A-18 Hornets, A-6 Intruders, A-7 Corsairs 
and E-2C Hawkeye AWACS. 

Featuring the latest in 3-D terrain technology 
derived from digitized information taken from 
LANDS AT geological surveys, you’ll pilot your 
F-14 through actual locations. 

Fleet Defender from Micro Prose. We brought you 
the F-15 Strike Eagle, now try the F-14 Tomcat 
featuring the most authentically modeled F-14 
systems available anywhere outside of the Navy. 



entertainment * software 


© 1993 MlcroProse Software, Inc, ALL RIGHTS RESERVED. 
For IBM-PC/Compatlbles. 

Circle 160 on Inquiry Card. 
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I To get our tree cotatog. ecdl 1 '800-87* PLAY Mon.-Fri.. 8:30 am - 5:00 pm E5T 
or fill out the coupon and mail ft to: MlcroProse Software, Inc., 

180 Lokefront Drive * Dept. DIO * Hunt Voltey, MD 21030*2245 


Name: 


AHHrewsj 




Cftv: 

Stale: 

Zlo: 







NAJ 
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EMBARC puts 
wireless power 
in the palm 
of your hand! 


At EMBARC we’ve expanded our wireless reach to include today's newest, most portable class of computer — the personal 
digital assistant! Now. a wealth of w ireless news and information comes straight to your PDA over the EMBARC wireless 
network. All you need is the EMBARC Motorola New r sCard wireless data receiver. 



EMBARC Unlocks the Potential of Your Personal Digital Assistant 


Virtually anywhere you travel in the US, and Canada, the EMBARC wireless network keeps you sharp and 
productive with a broad array of subscription new s and information services. Dozens of subject options from such 
leading sources as USA TODAY. REUTERS and INDIVIDUAL. Inc, keep you up to speed with everything from 
financial market updates, to industry-specific news, to sports and weather. Plus, you'll be on top of business with 
fu If text wireless E-mail and tile transfers from your office. 


The EMBARC Motorola NewsCard fits many of today's popular PDAs, including the Casio Z-7000. 
Tandy Z-PDA and GRID 2390, and operates fora full month on one AAA battery. For a mere * ; 249, it turns your 
personal digital assistant into a wireless wonder! To learn more about EMBARC wireless service for PDAs, 
and to ask about EMBARC compatibility with other 
platforms, call 800-EMBARC4, Ext, 330, 


8, end NewsStrwn are lejjstored trademarks of Motorola, int 

AH Gifts* fiaflws and prwsacts (tiQfitorwd a/e me property of then respective organzal-c^s. 
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Your One Stop Component & Computer Source 


SIPP to SIMM 
Module Converter 

* Lise SIPP's in place mn , 

ol SIMM's ■■■ 

* Upgrade from a SIPP 

Motherboard to a new SIMM Motherboard 
without buying new RAM 
- fits into standard 30 pin SIMM socket 

1893383 SIPP to SIMM , ... $9.95 

Module Converter 


Jameco Motherboards 



Motherboards 
now available 
without CPU! 
Call For derails 


1095231 

804S6DX 50MHz..*.. 

.$799.95 

1093534 

80486SLC 50MHz. 

.499.95 

1695222 

80486DX 33MHz.. 

.549,95 

1079214 

80486SX 25MHz. 

..299.95 

1052333 

0O3S6DX 40MRz. 

.279.95 

16523 5 D 

0O386DX 33MKz. 

.249.95 

18181821 0Q3B6SX 33MHz. 

.129.95 

1854945 

XT 10MHz. 

.69.95 


DtPS 


RAM 


1B41371 

41256-100. 

...256KBX1 „ 

.$1.75 

1841398 

41256-120. 

...256K.BX1 , 

...1.59 

1B42251 

SIIOOOP-fH) 

IMBxl 

,..*5*75 

1042219 

511000P-10 

IMBxl .. 

.5.75 


SIPPS 

1841700 42100QA9A-70 mm -180.95 
1841718 421000ASA-SO 1MB*9...,49.95 
1841597 421000AS A-10 1M0x9,..,49.95 

SIMMS 

1B41523 41256A9B-0O ?56KBx9 ..(14.95 
1841408 41256A98-10 256KBx9..14.95 
1B41689 421OQOA0B-BQ 1MB*8„.. 49.95 
1041742 421000A9B-50 1MB*9....59 95 
1041751 421000A9B-70 IMBacB.-.. 54.95 
1041769 4210MA9B-80 1MBx9.49.95 


Ul MM3 tlUJ EMI 1 v- 

PMiBi 

Keyboards & Keypad 

1878271 32-Key keypad.*5195 

1020431 84-key keyboard.. 39.95 

1817128 101-key enhanced.79.95 

1B17136 130-key enhanced .99.95 

Jameco Computer 
Power Supplies ^ 

• 8088/80286/80386and .4(t 

compatible bi \ 

■ Built -in fan $ 

-Fits most popular desktop, 
mini vertical, and vertical cases 1 H19 * 65 

1819405 150 Wait (S055).$69.95 

1857467 200 Wait...59 95 

1819545 200 Watt...89.95 

1819553 200 Wan mini .89.95 

1865720 300 Wait .**.*.149.95 

Graphic and 
Memory Cards 



•5086/90286/80396 
and compatible 
■ Expand your 
memory or enhance your graphics capabilities 

1893542 VGA HFcolor card *.**... $159.95 

1819781 Super VGA card,....129.95 

1867459 VGA card.59 95 

1891230 Monochrome Graphics.34.95 

1829313 32MB Memory card.149.95 

1819975 (3085) Memory Card.49.95 


Floppy 
Disk Drives 

-5058/50255/30356 and 
compatible 


1074392 

FD505 

3.5 "/5.25*.. 

,$149,95 

1B743B4 

FD235J 

2.08MB 3.5'.., 

.129,95 

1040774 

356KU 

1.44MB 3.5"... 

.71.95 

1017099 

FD55B 

360KB 525'... 

.89.95 

1B171D1 

FD55G 

1.2MB 5.25' ... 

.99,95 

1879396 

SU540 

360KB 5.25' .*, 

.59 95 



Jameco Floppy 
Controllers 
and 1/0 Cards 


* 0050/50256/50356 and compatible 

Mu Hi I/O with Floppy Controller 

1019895 3085.,. $69.95 

1819 9Q8 285/386 . 09.95 

Floppy Disk Drive Controller Cards 

1819617 Two-drive controller.**..$39.95 

1019665 FPu r -drive co ntroller....... .49.95 

In put/D utpul Card 

1075598 Inpm/Output Card ....$ 49.95 

RS232 Card (4 ports) 

1B76 726 4 Part RS232 Card.....1 59.95 

RS232 Serial Cards 

1875713 16450 UART..... $29.95 

1B67D53 16550 UART,.39.95 


Conner IDE 
Hard Drives 

1B14058 CP300D 40MB ,*.$169.95 

1814066 CP30054 00MB...209.95 

1893256 CP30174E 170MB.249.95 

1893294 CP3G254 250M8.299 95 

1893307 CP30544 545 M8 .....**.-749.95 


Silicon Valley 
IDE Disk Drive 
Adapter Cards 

1810233 ADP20 16-bit hard ..$17.95 

1810250 ADP20F 16-blt hard/floppy ...27.95 

1810268 ADPS0 8-bit hard....59.95 

1610278 ADP60 16-blt hard W/ BIOS .74.95 

1810284 ADP60F 16 bit hard/.79.95 

floppy w/ BIOS 




S !! 


Jameco Cables 
Parallel Printer 
Cables and Adapter 

1820615 PPG Adapter ^straight.. 

1828716 PPC6 6 Feet - straight*.., 

1B28708 PPG 12 12 feet - straight... 

1B28741 PPflfi 6 Feet-rightangle 

Centronics 

9-Pin Serial Cable 

1B31721 SAT6 9-pin serial cable 

DB25-Pin Extension Cables 

1839538 25M10M Male to male 
1B39511 25M1QF Male to female. 


.$4.95 
.4.95 
...9,95 
.6,95 


$4.95 

$9.95 

...9.95 


Jameco Portable 
IC Tester 

Our hand-held IC tester is an 
easy-to-operata, cost 
effective unilthai includes 
axceilerti functions. 


-SupportsTIL. CMOS.DRAM41 
and DRAM 44 Series 

• Size: 71x3.6251/1/ 

* One-year warranty 

1873525 Portable IC Tester..$139.95 



***** 





UVP EPROM Eraser 

- Erases all EPROM's 

- Erases 1 chip In 
IS minutes __ 

• Erases 8 chips in 
21 minutes 

• UV Intensity: 

6800 UW/CM2 

•Size: mx3.7W x 2.6'H 

• One-year manufacturers warranty 

1B1571Z DE4 8-Chip eraser...,**-$59.95 

Jameco 1 Socket 16K-2MB 
E(E)PR0M 

Programmer 1874,57 



Programs EPROM’s, 

EEPflOM's. and Flash 
memories 

• Programs 16KB to 2 MB 
EPROM's 

• Programming speeds/algorithms: Normal,, 
Intelligent, and Quick pulse 

• Menu driven software 

• File formats supported: Intel Hex, Motorola 
S Hex, Tektronix Hex. and Binary 

• 2 & 4-way Binary file splitting programs 

- 2 & 4-way Binary file shuffler programs 

• Includes adapter card, software and manual 

• Full screen butter editor 

• Size: ?'!_ x 5.5“W x 1,75'H 

• One-year warranty 

1B78457 E(E) PROM Programmer...$199.95 

1B191490 1 Socket 16H512KB ,...*..*.129.95 

E(E)PROM Programmer 

1875465 4 Socket 16K-2MB Programmer 269,95 

1878473 3 Socket 16K-2MB Programmer 469,95 

1875481 1 Socket 16K-5MB Universal....699.95 
10 Programmer 


EPROMS 


1839999 

2708 ... 

.$4 95 

1833611 

TMS2716. 

...5.65 

1040092 

2716 .. 

..4.49 

1040125 

2732A-25.. 

.4.49 

1B40230 

2764A-20. 

.4,75 

1039829 

27C64-1S. 

.4,49 

1039933 

27128-25.. 

......7.75 

1B39998 

27128A-20.. 

.4.95 

1B39984 

2712BA-25. 

.3,95 

1B39B77 

27C128-15... 

.5.75 

1B40D37 

27256-15.. 

.5.49 

1B40D61 

27256-25..,*. 

.4.75 

1B39714 

27C256-15.*.... 

.. 5.25 

1839722 

27C256-20,...,. 

.4.95 

1839781 

27C51M5*.... 

.6.49 

1865699 

27CG20-15 .. 

.. 10.95 

1843692 

60766-35.,.. 

.4.95 


JAMECO 

ELECTRONIC components 


COMPUTER PRODUCTS 


135S Shore way Road 
Belmont, CA 94002-4100 

FAX: 1 •800*237*6948 {Domestic) 
FAX: 415*592*2503 {international) 


For International Sales, Customer Service, Credit Department and all 
other inquiries: Call 415*592*8097 between 7AM-5PM P.S.T. 

CA Residents please add applicable sales tax. 

Terms: Prices subject to change without notice. Items 
subject to availability and prior sale. Complete lest ol 
terms/warranties is available upon request. 

© 1994 Jameco 1/94 All trademarks are registered trademarks of their respective companies. 

Call 1 •800*831 *4242 to order today! 

Circle 158 on Inquiry Card. “ 



Surge Protectors 


1899979 


IB99291 ' 

* Electrical Rating: 15 Amp, 120 VAC. 60Hz 

* Protection devices: Metal oxide varistors 

* EMl/RFL noise refection: up to l5dB 

* UL 1449 suppressed voltage rating: 

4DQvotts 

* Clamping response time: <5 nsec 

* Easily Installs into wail outlet 
•Call far OEM pricing 

1899291 EP6 6 Quite! Wall Plug-In ..$5.95 
1899979 EP6M 6 Outlet Wall Plug-In/ 19.95 
telephone protection 

1899957 EP6M 6 Outlet Wall Plug-In/ ID.95 
Cable TV protection 


7 Outlet Power Strip 
w/4 ft. Card 


* Audibte alarm sound If surge protection is 
not functioning 

* Master power switch 

* Push-to-reset 15 Amp circuit breaker 

* Hlgh-impact thermoplastic case 

* Size: 3.25'L x 2.125'W x 1 125H 

1B98749 LRG9225 Power Strip.$9.95 

Apple II, 11+ and lie 
Switching Power Supply 



* Can drive four floppy disk drives and up to 
eight expansion cards 

* Short circuil and overload protection inside 
the Apple ll H Hi-, lie 

* Fully regulated +5V @5A, +12V 9 25A, ^ 
^5A r -12V@.5A 

* Same size as original pnwer supply 

- Apple type plug-ln power cord included 

* 11OV/220V switchable 
*60 Watt 

-Size: 9,875’Lx3.5’Wx2.25'H 

* Weight: 2.0 lbs, 

* Data included 

1822269 KJP40O7 Switching ...,.$44.95 

power supply 

Apple IIGS Switching 
Power Supply 

* Fully regulated *5VOC • 6A. +I2VDC 9 2A, 
-5VDC@0.5A,-12VOC«0.5A 

* 60 Watt * Input Voltage: 115VAC 

1B 55518 Switching power supply.$59.95 


Metex Digital Multimeters 

• handheld high accuracy . 

* Mease res AC/DC voltage, 

AC/DC current, resistance, 

diodes, audible coninui ily test. SSjSg-i 
transistor hFE 

• Manual ranging w/ovenoad 

protection * 

• Comes with probes, batteries. 
case and manual 

* One-year warranty 1B27158 

1827086 & 1B271S8 only: 

* Also measures frequency and capacitance 

1B27D78 3.5 digit multimeter,..**.$59 95 

1B27D86 3 5 digit multimeter .,,..,74.95 

w/frequency & capacitance 

1827115 3.5 digit multimeter.39.95 

1827140 4,5 digit multimeter.69.95 

w/tach/dwell 

1B27156 4.5 digit w/trequency 8. .. . 99.95 
capacitance /data hold switch 
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STHMie 


VALUE AVVEV DIRECT MARKETING 

One Of The Nations Largest Authorized Dealers Of Digitizers & Plotters 



Customer Service 21EW-05S0 - Tech Support 216i'4B7-CSat - 1939 £ Aurora Road, Twins burg, Qhlfi 44G87 


Hewlett-PacM 



DesignJet Series 

650C Cbfor “D" ... 6850.00 
650C Color ■£" .... 8100.00 
600 'D* Mono .5250.00 

600-E M Mono ... StOO.OO 

200 V Mono . 3350.00 

200"E"Memo..,.,,. 4150.00 

DraftMaster Series 

7696 RX+ .6209.00 

Draftpm Plus Series 

C3170A 0XL+. 3049.00 

C3171AEXL* 3969.00 


Houston Instruments 



MiPliil 7100 Plot Iff 

DMP160 SeriesfHl'Plot 

DMP 161 '512K.2100.00 

DMP162R-512K ... Lowest 

HUPlot 7100 ’ 1M0.Lowest 

HPPtot 7200-1MB ... Lowest 
DMP 60 Series 
DMP 5! - 8 Pen . . 1995.00 
DMP 62-0 Pen. 2750.00 

Roland 

GHX350 ... 3250.00 

GRX 450.3925,00 

GSX 3000 PmVRotciI 4495 00 
GSX 4000 Pwi/PencH 5495.00 


Calcomp 



Pacesetter M| 

2024 A*D .. 1995.00 
2036 A-r .2595.00 

Design Mate r “' 

Pnced Ai . 

Stand fi Cable Extra 1 
Classic* 70 ' 

Special Offer . ... 4195.00 
4 MB Buffer Reel 

DrawingMaster |fMl 


Only $259.00 


Scanners 

tdeaJ I Calcomp..„.. Call 

300 DPI. 500 DPI. 800 DPI. 1000 DPI |AE> 

GTX Raster CAD. Call 

User & PaintJet Printers 

CalComp 600 DPI 16MB . 3995© 

HP Pami Jet XL3Q0 .2370.00 

Data Products LZR 1555 2 tray.. , 2895 00 

Data Products l 7R 1560 2 tray.2895.00 

Data Pseuds lZR 1580 Call 

CaloornpBtSXP . Call 

Houston Instruments 

JetPra V5Q ..._ 131000 

JelPro VI00. .Call 

lotine 

Studio 7 36" & 24". Cali 

Roland Digital 

PNC 10OQA 20".245O.0D 

PNC 1100 24" . 3150.00 

PNC 100040' .7895.00 

EjSiler Art7.5... Call 

ENCAD 

SPIBOOA-D .2019 00 

SP 2800 A-E .2530.00 

Pacific Data Protracer II 
512K . 1230.00 


ZM^HPGL.,... 

JDL 

Express Plotter H A-E 52 MB HD 
Graphics Cards 
Artisl XJ1000 50MHz 
ATI Ultra Pm 2MB . . ... 

ATI Ultra Plus 2MB 
Bravado 8 
Diamond Stealth 
Diamond Viper 
Metheus Premier VL2 .. .. 
Metheus Premier VL4 


NDI Warp 10+ 

Nth Edge 
Targa +64 
Truevision WGA8 
#9 Level 12 
#9 Levet 23 
re Level 29 Tmcolor 


January Savings! 

Dmna Board III 12x12 $2S2 M 

(Asl about cordless option) 

Smm Sketch III $252°° 

12 x 12 Digitizer W Cursor 

CalComp 12x18~$565 

CafComp 24x36.57325 

CatComp 36x48 . $1495 

Summa HI 12x18 . $499 

Hitachi 12x12 .. 295.00 

KurtaXLP . 219.00 

KurtalSI . 305.00 

Calcomp Esti-Mat... H75.G0 
AW 12x12 Digitizers 
{Except Kurta & Hitachi) 
include FreeAulocad Jemoiates 


. 1725.00 

, 0250.00 

1050 00 
365 00 
335 00 
720 00 
175 00 
425 00 
340 00 
555 00 


Metheus Pemiier S3 325 00 


Call 
875 00 
1695 00 
890 00 
.418 00 
565 00 
1339 00 


Monitors 

Hitachi it* 

Hilachi 2088 20" . 

Hilachi 2095 20" 

Hilachi 2187 21" 

Hitachi 2188XL 21" 28DP 
Hitachi Acaiview PS21AM 
Mitsubishi Diamond Pro 17 
Mitsubishi 6955 20" .. . . 

Mitsubishi 7955 20" 
Mitsubishi 7165 21" Plat Scr 
Nanao F34GW 
Nanao F55Qi 17" 

Nanao F550IW IT . 

Nanao T560i 17" 

Nanao T660i 20“ 

Nanao F760iW 
NEC5FG17" .... . 

NEC 6FG21" 

Panasonic C795 17" 
Viewsomc 17 
Viewsomc 21 
Taxai^dej^Ja^^^ 


925 00 
1625 00 
1335 00 
2050 00 
2290 00 
2590 00 
1059 00 
1795 00 
2039.00 
2130.00 
705 00 
1029 00 
1179 00 
1695 00 
2395 00 
2275 00 
1290 00 1 
2295 00 
1145 00 
1025 00 
1975 00 
Call 


SONY 173017”..1025.00 

A^t™?ed Paster New G ™ 2038 * 1288 72H *. 215D '°° 


VlBA/MO'Discdver -Na Surcharge On Advened Prices 
Prices Subject To Change Without Ndlice - No Refunds- Exchange Only 
15% Restocking - No Returns After 18 Days Without Express Wdlten Permission 


When Checking Our Competitions Ads For Prices Please Check The 
Fine Print For Handling Charges And Credit Card Surcharges 


Subscription Problems? 

We want to help! 


H you have a prob¬ 
lem with your 
BYTE subscription, 
write us with the details. 

We'II do our best to set it 
right. But we must have 
the name, address, and zip 
of the subscription (new 
and old address, if it's a 
change of address). If the 
problem involves a payment, be sure to include copies of the credit card 
statement, or front and back of cancelled checks. Include a "business hours" 
phone number if possible. 





Magazine 


Attn. Subscriber Service, P.O. Box 555 
Hightstown, NJ 08520 
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Tests Prove Our Boards 
Withstand Surges That 
Make Other Boards Fail 

Direct buyers want the best products. 
The best performance for the price, and 
— above all — reliability . 

That's why Arnetuses a unique feature 
called Surge Block to protect every port 
on its I/O boards from power surges. 
They're the leading cause of I/O board 
failures because they're caused by count¬ 
less sources — from lightning storms to 
simply walking across the floor. 

SurgeBlockgives ourl/O boards unbeat¬ 
able reliability. It was the first onboard 
surge protection, and independent tests 
prove it's still the best. Call us and well 
send you the results that prove it. 

The Best I/O Boards to Buy Direct 
Not only are our boards the most reli¬ 
able — with a field failure rate of less 
than 1% — the)/re also the best direct 
buy around. Here's why: 

Unmatched Pricc/Ferformance 
Our I/O solutions support from two to 
512 users and operate at speeds from 
2400 to 115K baud — with prices start¬ 
ing at less than $70 per port! 

Compatibility 

Our I/O boards are compatible with 
more than 30 operating systems, includ¬ 
ing UNIX, Windows, DOS, Multiuser 
DOS and NetWare.™ 

30-Day Money-Back Guarantee Plus a 
Lifetime Warranty 

We back our reliability with a 30-day, 
hassle-free money-back guarantee plus 
a Lifetime Warranty. 

24-Hour Hot Swaps 

If your board does fail, you can have a 

replacem ent at your site wi thin 24 hours. 

Attractive Terms 

Qualified customers can buy with our 
convenient Arnet Gold credit card or 
other major credit cards. And we offer 
next day delivery! 

Reseller Discounts Available 






Arnet's SurgeBlock" Protection 
Keeps Our I/O Boards From 
Frying Like the Rest 



Amet Equina* 

SmartPort MEGAPORT XP 


Stallion 

Brumby 


Special** Com pu tone 

5I/XIO Intelliport HEX 


- rrr 






Buy six boards—now 
or one at a time—and 
get the next one *PtS.££f 


Cost-Effective, Expandable Intelligent Serial I/O 

SmartPort and SmartPort Plus 

Create PC systems that can grow as you do with SmartPort and 
SmartPort Plus. SmartPort is best suited for systems supporting 
up to 8 users per slot. SmartPort Pht$ is most cost-effective for 
systems requiring 16 to 32 users per slot. A powerful onboard 
processor offloads serial I/O from the host PC to dramatically 
improve data throughput. 

* Supports I/O speeds up to 38.4K baud per port 

* Up to 64 Kb of dual ported RAM 

* Full Signal support for modems and other devices 

* RS-422 support on SmartPort Plus for longer distances 

* SimulPort terminal paging software 

■ SimulPrinl transparent printing utility 

From $446 

Intelligent I/O Communications Subsystem for PCs 

COMStax 

Add a COMStax host card to your PC to support up to 128 
users per slot. An onboard high performance 20 MHz RISC 
processor enables transmission rates up to 1I5.2K baud per 
port, 

* Desktop stackable modules for asynchronous, 
synchronous and high-speed parallel printing 

* Up to 8 stackable communication modules per 
host card 

* RS-423 support for longer distances 

Host Adapter From $396 
Modules From $37 i 

Workgroup Concentrator for Local and Remote Users 

ClusterFort 

Build large systems that can support remote users with 
ClusterPort. A host adapter card with two high-speed syn¬ 
chronous links connects to multiple 16-port Cluster Boxes or 
to modems for remote locations. Remote users can be con¬ 
nected without using cosily multiplexers, 

■ Supports 128 ports per slot, 512 ports per system 

* Supports local users thousands of feet from the host 
without modems (miles with optional Fiber Link Kit) 

* 1.2 Mbps RS-422 synchronous link between host 
adapter and local Cluster Boxes; Up to 64Kbps 
synchronous for remotely-attached Cluster Boxes, 

Host Adapter From $772/ 
Ouster Boxes From $772/ 

Ask for Your FREE Catalog of Amet PC Connectivity Solutions! 

800 - 377-5515 

FAX: 800-377-8848 



Antel tfjacf the A met (irj> registered .tmdiT.nwfcs of Arnet QirptJ- 

ratian. AS! other traaerru rrJcs are the property of tlicir respective 
corporations. Test cvruiueteiJ fy WyJe laboratories. September 1993. 



& HRNET 

Rdf* SoiM CcmucHoas from Dip International 
618 Grassmere Park Drive 
Nashville, TO 37211 
(615) 834-8000, (615) 834-5399 .FAX 


Circle 177 on Inquiry Card {RESELLERS: 178). 
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LCX-1DQG (1Mb) $495 

8 ports; 4 serial I/O; 57,600 bps 
2 parallel in, 2 parallel out 
LC-256 (256Kb) S399 

LC-512 (512Kb) $449 

8 ports; 4 serial I/O; 19,200 bps 
2 parallel In, 2 parallel oul 

LXFR-ETC $49 

PC-to-PC File Transfer for DOS, 
Windows & OS/2, A user license 

PB-42PP-256Kb $249 

PB-42PP-lMb $299 

PB-42PP-4Mb $449 

6 parallel ports; 4 in / 2 oul 
Upgradable la 4Mb; 25,000 cps 

LC Jr.-256 (25&Kb) SI 99 

LC Jf,-512 (512Kb) $249 

5 ports; 4 serial in, 1 parallel out 
Up to 115,200 bps 

LC-41PAS S69 

5 parallel ports; 4 in /1 out 
Smart-switeh; 25,000 cps 

SPPS {ROXa nACotfi $49 

9600 bps to 115,200 bps, 

Serial / Parallel Converter 

PB-lIPP-IMb SI 99 

2 parallel ports; 1 in /1 oul 
Upgradable lo 16Mb; 25,000 ops 


PC SIMMs 
EISA SIMMs 
HP4 & HPIIIsi 
PCMCIA 
TOSHIBA 
MAC SIMMs 
POWERBOOK 


Printer Sharing & Memory 

800 - 238-9415 

I LOGICAL CONNECTION j l ' 


I/O = input /output 

O = serial 

□ = parallel 


Logical Connection 4660 Portland Road NE #1 08 Salem, OR 97305-1658 Tech.: (503) 390-9375 FAX: (503) 390-9372 


It's FREE! Absolutely, positively, totally FREE! 

No strings! No commitment! No shipping! No 
handling! No nothing! FREE! FREE! FREE! FREE! 

It's your FREE introductory issue of 


NiOtilusCD 


The Multimedia Magazine" 
on CD ROM 


This is not a misprint. It's an honest-to-gosh offer for a FREE introductory issue of 
NautilusCD, The Multimedia Magazine on CD ROM. 

NaulilusCD is the premier siiowcase of multimedia creativity. Our contributors 
are multimedia's superstars, wizards who can make your computer screen flash to 
life willi moving pictures...play music or sing for you...dazzle your eyes with 3-D 
graphics...and even talk to you! It’s an experience not to be missed. 

Yeah, you'll get a subscription offer with your FREE issue of NautilusCD, but no 
more will come -and neither will any bills—until you tell us "OK, I've gotta have 
it!" You've got hours of thrilling multimedia entertainment to gain and nothing 
to lose. So call the number and ask for your FREE issue now! 


To order your absolutely, 
positively, totally FREE issue, 
call toll-free 
1 - 800 - 448 - 2323 . 

Avail,-**! in MiieinlcNth wid Window wfitottsr, CD MOW dme required. 

Limited Time Offer. Only 1CJ) ROM ptr inquiry lmwii:ilhjiiiil orders J *14 766-3165. 

NautilusCD The Multimedia Magazine 
7001 Discovery Boulevard, Dublin, Ohio 43017 
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voyage/stA flsi... 

VOYAGE/STAflS II , 
VCYAGBSTARS 111. 

VOYAGE,'STARSIV. 

ENCYCLOPEDIA ... 
FOOD ANALYST..,.., 


.535.00 CHEAT CITIES.«O.0Q 

,$35.00 GUIWeCS....„. 522.50 

.$35.00 HAWAII..*13.75 

.535.00 INTERACTIVE STORY II.**$.00 

.337.50 LOOM.-.*17.60 

.$22.50 MAGAZINE RACK.$15.75 


SOD 557- -1000 

BOQ - S57- 9000 - FAX 

CORPORATE DEPARTMENT INTER NATIONAL DEPARTMENT 

Sln(V5£7^tJ0G HO-467*.7«7 - PHONE 

GOVERNMENT $ 213-467-7630 - FAX 

EDUCATION DEPARTMENT CUSTOMER SFRVIC E A TEC H- 9 LJPPDRT 

0OO-5&T-WM liOD-557 ’ R4XK) ' 

T0^5 N VrfWF St, iSUfJE P’C-’S CA.WC72& 


Kour Sfrtfig1& Resource Fat* Mi YaOi* CaniputTeP Afeeds/ 


"7 - ^1 Q O O 

PACKARD BELL 


MUimfflM DESK WES 


CABLE-TV READY AND VIDEO CAMERA GDVHPATJBLF- 1 
NEW* MULTI-SESSION CD-ROM DRIVE COMES 
INSTALLED! 

HIGH-f lOEUTY STEREO SPEAKER CONSOLE WITH SOUND 
CARD! 

CAPTURE SCREEN IMAGES AW SEE TO YOUR NEEDS. 

THEN PASTE INTO YOUR CHOICE OF DOCUMENTS ' 
ONSCREEN REMOTE CONTROL! 

ENTIRE MULTI-MEDIA SYSTEM \MTHMULTMEfM 

SOFTWARE LOADED AM J USER-READY* 

AUDIO CD PLAYER tNDLLitJEUl 

t365X/25MHi ■ SldMB fMflff 35K - 4A*f HW * UK4L BUS V/DEL 7 
(^EO£M'EU4LFLOfWO«M3' d flliS SLOTS - 4 EFWVF CAITTIF5 
WSECXFT ■ 1233 * fO&f IX7WH HfflfOGflflD ■ HtOTR EG MOUSE 
enhanced Tdrt-nEY AfrStMflU 
TCOJ 


$1.999 ! 


Yl-ilS ULniUATG ICSlVlDOlVS i=Mj&VBKC£} 


am” 

C m* 


fj r ■-j? mm 

UflAl Gr.irfe 




umissba » 3M #ta0 d 




SU41UI 111:31 


5 9.69 12.&9 

$12,69 116,99 


12.99 St 6.59 

13.49 :116-96 


0C415 


PC625 


S 16.49 124,99 
S 19.49 *29.99 




VON 12,0 «| $13.99 
6m 11.3 Gfi| $11.99 
Owning Can. SI4,96 


112MCS-0 G8J Si 1.59 

Clcamr -3 tart. St9.99 


Q8& 


Cleoninq Curl ridges 

aOOOSirioi S 16.99 

6000 Ser ies. S1B69 


guggum 


HEWLETT 


PACKARD 


srut 


.S7T41 

..Ml 35 


EPSON 


CD ROM Software 




i *j r i 7 


57*" HEWHTEABli 512K/450W S 99.00 
57* R E H i T E A & L E 1D24k/4SDMB $99.00 
aY"" KEWRITEASIE 513k/128Mfl $49.00 
37V' F10FIKAL J1MH $18.79 

57^ CD-R 74 MIN. RECOfiDAflll CD $21.99 

sy/ QWtMNKIWaWMCD $19-60 


3!S£0~ 44 5 «■« 

Cartridgea MMf{ } $ M . M 


He $2,243 , 2a0a $2,333 reiaa *1799 F715 $1,499 

4BGDX2 SB MHz 48GDX2 SB MHz 413 6 DX 33MHz 486SX 33MHz 

45DMB HARD DISK 245MB HARD DISK E45W1B HARD DISK 250MS HARD D!SK_ 

BM0 RAM W/E5UM0 TAPE BACKUP 


WE VALUE 




'TiiuuummrY tJEsmvcs 


$1,939 $1,799 


4860X2 68MHz 

545 MB BARB DISK 


486DX 33MHz 

21 CMS HARD DISK 


™ $1,399 - 

486SX 33MHz 

SI 0MB HARD DISK 


$1 t 199 


486SX 25MHz 

1S0MB HARD DISK 


MamBooKM mmsm? 

PACKARD B&1 SI color 


...sna.DD ffflrrTii 

...914fi.OO Wtid LE3S70/S70- ., .66.00 

.676.00 9015032 ACTION PRINTER 




eq raw 


4000DC 


*3,299 M 


OPTIOUEST 


EPSON 


ram 


acl M4J0# oftevr cums msawst 


S E3 


fDO_%.ZO r fIdJR 

SA TT SFACTfOWG. U4P>1 NTERD! 

' YCUff SSAriSFAtNUN IS 0 i.iP tr)Tt3C?Sr 
cDr/Crfy.'. i*. Lt^TWW ’o-iMyS, fo« 
4«rrtwsoN row Ant not tAtwirto 

Wjtm viujfi SfnaoucTi, ire imt 
^ep(.4c*i rut** on *vr<iw .rotw 
«OtMFir M&TE: J LL J3tTUHft's. WJ5T 
OF AeCpi*PA#lfP a? EXMM 
ntiMBEff. (UETmm iw>r 4CCd)»iP*” 
iJrfn flv r>ua yvtLL be nE-rusza. 

CSO&r 

eoira ii'iti #f i rw> qh a 

CAAE flJlEIS. 


1X3X70 - 1MB..£ 47.00 72 PfrtShml X36X70 -4MB...$187.00 

1X9X70 - 1MB ....$ 61.00 2X36X70 - 8MB.,,,$373.00 

4X9X70 -4MB...$174.00 4X38X70- 16MB.6669.00 

8X36X70 - 32MB..,.$1,499.00 


_ SHIPPING INFORMATION 

H m SPECIALS THIS MONTH INCLUDE? 



50+ 

IBM-Fomnctlted 

$.36 

Non-Fcrmatlied 

$.36 

MAC -FormottEtJ 

$.52 




m.- m m ;■ 


ELWlf, .Ja04LJUC£ - 

Ell 


*.30 


%iiS. 

Ci'p 
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Circle 180 on Inquiry Card. 


4901 Morena Blvd., #903 
San Diego, CA 
92112 


ym 




FAX 

(619)581-0125 


COAST 

ORPORATED 

WE WILL BEAT ANY ADVERTISED PRICE 
(800) 581-0040 (619)581-6040 


P.O.'s accepted from 
Universities and 
Qualified Firms 


IDE HARD DRIVES 

CONNER 

CP30174 . 170 nib . $180 

CP3Q254 . 250 mb . $240 

CP3D344 __ 340 mb . $310 

CP30E44 . 540 mb . $570 

Seagate 

ST1239A .. t12mb .. $230 

ST3290A .. 265mh.$260 

ST3390A . 340mb . $300 

ST3550A _ 450mb . $460 


MAXTOR 

7213A _ ...213mb .. $230 

7245A . 245mb . $250 

7345A .. 345mb . $279 

MXT540SL . 540m b . $720 

Western Digital 

WD2200 . „...200mb.... . $220 

WD2250 - 250mb ., $260 

WD2340 . 340mb _ $300 

WD2420 . 42Qmb . $450 


MEMORY 


CALL FOR BEST PRICE ■ ALL SPEEDS - OTHERS AVAILABLE 


IBM-PS/2 

72 PIN SIMMS 

SIMMS/SIPPS 

6450604.$34 

512X3670 ... 

. $84 

1X3-70. 

.S42 

6450608.$84 

1X36 ......... .. 

....$173 

1X9 70 . 

.,$53 

6450902.$92 

2X36-70.. 

.,,.$375 

4X3-70. 

.$143 

30F5360...$85 

4X36-70. 

.$659 

4X9-70 ....... 

....,.$150 

34F2933 . $189 

Cal! For Best Price 

16X9-70. 

.$910 


CYRIX -(MATH CO'S & CPU's) 

83D87-33 .. $45 83087-40... $49 B3S07-33..$45 

4B6DLC-33.... $75 486DLC-40..$85 


MOTHERBOARDS 

VESA LB INTEL VESA LB 


ISA BUS 

4860LC33 ....$229 486DLC33 VLB ,...$249 
486DLC40 ,.,.$239 486DLC4Q VLB ... $259 


486SLC266 - ISM 

ISA 6-16biI, 2-8bil 
Landmark 153.21 
.. ...$275 


CONNER 

250 Tape Drive 
with tape „....$152 


486SLC2.66 VLB 

8 Slots: 2-VL.S-ISA 
Landmark 153.07 


____ $329 

SPECIALS 

MONITOR 

14" SVGA, ,28 D.P, 
1024*768 . $239 


486DX2,'66 VLB . $629 

486DX33 VLB.$399 

486DX VLB WrO epu $119 

MINI EISA 

48SDXa'SS VLB ....... $709 

486DX33 VLB . $459 

486MB . . $189 


HARD DRIVE 

Toshiba - 1 Gigabyte 
MK537FB ... $719 


NOTE BOOKS 

Toshiba 

4500 


IBiVT Thinkpad 
700 700C 720 

4mg —. 

Smg . 

750 

1 Smg . 

20% restocking lee on all non-defective returns 


PCMCIA 


...$229 

4mg. 

.$259 

14.4 Fax/ 


,,.,$459 

6mg.... 

.$449 

Modem — 

,,..$269 


4600 

SCSI Adapter... 

.,,.$279 

....$999 

16mg....... 

.$969 

BthemeLm. 

,.,.$199 


7Yie i4/l-If7-Ofie fome/Off/ce CommMjmfczaTM&n Center/ 



'Wo$oo'+ + iK V32.bis Modem 


Talk is powerful! _ FASTalk is all the communication you need! _ FASTtalk is the product you have been waitii 


Mail 

* 

Message Forwarding 

* 

Auto-attendant 

- Fax Mall 

m 

Cuitomlz&d Graatings 

* 

Call Forwarding 

• Unlimited Mnilboxes 

• 

User Definable Setup 

m 

Pager Alert 

* Fax Forwarding 

* 

V32bia Hi-Spaed Modem 

9 

Fax-on-demand 



FAX SWITCHES DON'T WORK! 

SHARE A LINE 
—7 WITHOUT 

t“J^ ! CONFUSION 

loMUlcAiMSta TTii SiIbcEIwi Rlfig 


JWfttV 


FASTalk la a high spa.d 1A.4IM hp« Fax/Madem with Vole* capability UlUti . J 
The DOS soft ware Includad ccmblnai the voice, fax and data feature! KitUl 
to provide a powerful! uier definable Fax/data/voice mail lyilem with 
unlimited capabilities limited only by your imagination I 
The modem section undi and receive! data at 14,400 bp! using the 
CClTT V.SZliit moduiatiDK standard. By using V,4Z error correction and 
V,*2his date conipmaaiem 1h* affective throughput la Increased to B7.60D bpa 
Faxes can be sent and received at uplo 14,400 bpa. Auto-fall bach of both 
fax and data speed* la possible. The hardware supports most papular third 
party software. The package Include! complete user friendly DOS datn/fak/ 
voice software. 

Auto-attendant feature* am also provided, Call* can be twitched to a different 
extension with Centrex type systems based on the callers selection of DTMF 
keys. The user's greeting message inform* the caller of the available choices. 
The easy-to-use setup program graphically walke you through the multi-level 
ttoa Structure whose Choices are made by the Caller* selection of touch-tone 
keys. The complete letup can be saved and aaally modified on-the-flyl 
For the more technical user, script file* may he utHlxed to provide finer control 
of the va ice^fax/data mall system. The power of the system is its totally flaxibe 
user definable setup. Basic function modules are provided for building blocks, 
A 2 year warranty is provided. FASTalk is proudly made in USA and is « 
product Of ORION TELECOM [21*1 335-*3BB 


APPLICATIONS: 


11 FASTrfk cnrv N ujntf m an £utv-*ttflodtiU la auttmilBwIlv wnwrctilhi 
nnd ffli-rn ct them to llu appraprutA pvtsmioin at msilhov 
31 FASTalk rh b« uwd » a jopiimicflled volte null fyitwn wilh 
iiuhvrdutl pattwerd protection and muhc-ltvel rtmcturod iccess. 

3i FASTftlk cut! h* utwf as a Fsn-On-Denwud jynjem whh a muttilnrel 
Mceflj ttiuctuF# of catafog lyrttm. If can its! «f up for hangup iiuf 
TE-dsyl pr hndieiHaEE fax-back icilter pays far ih« will, 

41 FA&T-dk supports Pagsr Alert to inform you of vital fajt&i or rtuutaea 
whan you bio away, 

$\ FASTjilli * curtamiied gieelmg mtiugit inrf till forwarding orvot your 


■&J FASTal k’s uiy to uie piHphfc wtup (eta you edit vow cvjUhti eptifiguiafitti 
Q(V'lha"fly1 Your configuration cap b* tlrangad fr»ty d without hmlsl 
ID) FASTeFk efaviiJfli yen $\mp\t building Mock* to uu. This gives you infinite 
power and FiexibiSity ft wl up unlimited cambiiHtkmi of fat'dataivoice 
hjnotionv YOU DECIDE? 


hi FASTalk can be uwd as a high tpraf 14.4M bps V.Hbd Fax/McHtam. 
Mum popular FetjWcuiflffi igfftriTe it mpportod Xloii II Fat), 
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Circle 175 on Inquiry Card. 





















































































Sewirtf (97 

SffSJDR Microdevices 

■ n 2233 SAMARITAN DRIVE, SAN JOSE, CA 95124 


INTERFACE CARDS 



Fast Multi I/O Card 

■ Includes two NS1655Q serial 
ports, one parallel port and 
one game port 

■ B-bil 286/386/486 compatible card 

MCT-AIG+ .... $89,35 

MCT-AIG As above with one NS16450...$49.35 

MCT-I0E1Q+ IDE w/NSI 6550 compatible seriaf . $39.35 

MCMDEIO IDE w/NSl 6450 compatible seriaF.$69.95 

MCT-VIO V L Bus IDE and Multi I/O card.$39.95 

MCT-IOEFH 16-bil IDE floppy card.$29,95 

MCT-VCFH VESA Local Bus cachH IDE controller $229.95 
MCT-VSCSI VESA Local Bus SCSI-2 controller.. $299,95 


VIDEO PRODUCTS 






J L"j 

3-Button Mouse $14* 

" Accuracy 290-1450 DPI 
* Optomechanical design 

JDRMDUSE3 ........$14.95 

MOUSE-PAD Keeps mouse ball free Df dirt.$4.95 

MCT-GAM E Dual port gam e ca rd.. $29,95 

JSTK-300 Joystick.. $9.95 

JSTK-500 Pilot-style joystick... $19.95 


VGA Package with 
Accelerator Card < p 

- 1024 x 76B in 16/256 colors, » *? " M 

800 x 600 in 16/256/64K colors. 

640 k 480 in 16/256/641016M colors 1 

• 14" diagonal screen; 0.28mm 

• 16-bit 286/386/486 PC compatible Windows 
accelerator card, interlaced and non-interlaced modes 

VGA-PKG-1024N.......$459.95 

VGA-PKG-1024 0 39mm, 1024*768 VGA package... S349-95 

VG A-M ON ft OH 0.39m m. 1024 x 768 irrt. m Darter $269.95 

VGA-M0M-1024N 0.23mm, 1024 x 768 nmHnt. men, $379,95 
VGA-NION-17N T7\ 026mm 12BQx tQ24 non-fat man. $799.99 

Low Cost Windows 
Accelerator 

• 16-blt 286/386/486 PC compatible; 
supports interlaced and non-interlaced, analog or 
multisynch monitors; VESA software compatible 

■ Up to 1280 x 1024 resolution In 16 colors 

MCT- VGA-5000 .....$99.95 

SPEED STAR-PHD IB-bit Windows accelerator.$129.95 

MCT-VGA-4009 16-bit 1024 x 768/256 color card $129.95 
MGT-VGA-1009 16-bit 640 x 480 VG A ca rd .. $49,95 

POST Code Display Card $79* 

■ 286/386/486 compatible 

■ Displays Power On Self-Test codes 

• Works when software won't boot computerflHH^ 

- includes ami Diagnostics software 

PC0DE+.........,,..$79,95 

PGDDE Above without AMI Diagnostics..$49.95 

Wire-Wrap 
Prototype Cards 

JDH-PR2 a-bit with I/O decode layout. $29.95 

JDR-PR2-PK Parts kfl for JDR-PR2 decede....... ... $8.95 

J DR -PR 10 16-b it with I/O decode layout.$34.95 

JDR-PR10-PK Parts kit for JDR-PFtlO decode $12.95 

PDS-601 8-biI breadboard with decode .$79.95 

PD £ -611 16-b it b read boa rd wltb decode.$69,95 

EPROM Eraser $39* 

■ Quickly and simultaneously erase 
up to 4 standard EPROMs 

• Includes wall plug power supply 

DATABASE II...$39.95 

EPROM Programmer 

• Programs devices up to 512K bits, plus I 
27C1-D0. 270101. 27C3Q1. 2701000. Laea 
2701001,27C2001,27C4001 & more 

• With 8-bit 6088 & 286/386/486 PC compatible card 

- ZIF socket accepts 0.6" wide DIP ICs to 32 pins 

MOD-MEP-1A....... $199.95 

M0D-MEP-4A As above with 4 ZIF sockets.. $269.95 


MULTIMEDIA 


Low Cost Internal 
CD-ROM Drive 

* 5-1/4" half-height internal drive 
with 1/2 length interface card 

* 150Kb-175Kb per second, 350ms average access time 

* Includes drive, interface card, cables and manual 

CD ROM -I........ ..... $199.95 

CDR-84 NEC internal dual speed CD-ROM drive $499.95 

M GT-SOU N D 8-bit SOU ad card.... + .„ $49 95 

8B-DLX SoundBlasta r 8-bit sou nd card.$89.95 

VIDEOBLASTER 16-blt video card with software .$329.95 


STORAGE DEVICES 


tjj 


TEAC 



5-1/4" & 3-1/2" 

Combination Drive 

* 5-1/4’ half-height beige drive 
- Supports 1.44Mb, 1,2Mb, 

720Kb & 360Kb diskettes 

FD-505.......$149,95 

FDD-2.BSA 2.98Mb 3-1/2", Beige .. $99.95 

FDD-1.44A 1 44Mb. 3-1/2", Beige... $59,95 

FDD-1 44X 1,44Mb, 3-1/2", Black.$59.95 

EDD-1.2 1.2Mb, 5-1/4", Beige .. $59.95 

FDD-360 360Kb, 5-1/4", Black....... $59 95 

Ffflfarmattfld Bulk Piskattes in OifaDlities Df 250 

MB 20-BULK 5-W 366Kb DS/DD disks w/labels & tabs , $.25 ea 
MD 2H-Oil LK 5-1/4’ 1.2Mb DS/H D rti s ks W/labels 8 tabs . $ .45 ea 
3.50-BULK 3-V2" 720Kb DS/DD disks w/labels & tabs $. 39 aa 
3.5HD-BULK 3-V2‘ 1 44Mb DS/HD disks w/labels & labs $.59 ea 

250Mb Tape Drive $169* 

* 286/386/486 PC compatible 

* QIC-40 read and QIC-80 
read/write compatible 

* Up to 3.5Mb/minute transfer rate 

* 5-1/4" internal half-height drive 

* Includes DOS backup software and manual 

92501 ......... 



IDE Hard Drives 

PART# 

BRAND 

CAP, 

SPEED 

TYPE 

PRICE 

CP-30984 

Coruiar 

84Mb 

19ms 

3-1/2" IDE 

$189.95 

ST-3 996A 

Seagate 

89Mb 

16ms 

3-1 /T IDE 

$189.95 

ST-3144A 

Seagate 

131Mb 

16ms 

3-1/2" IDE 

$209.95 

CP-30174 

Conner 

170Mb 

17ms 

3-1/2 11 IDE 

$229.95 

CP-30254 

Conner 

250Mb 

14ms 

3-1/2" IDE 

$269.95 


Seagate IDE 
Drive Kits 

* 16-bit 286/386/486 PC * 

compatible card 

- Includes hard drive 1 

■ 1 6-bit controller interfaces 
Iwo hard and two floppy 
drives 

HDKIT-80 Kit with 89Mb ST-3096A drive.$209.95 

HDKIT-13D Kit with 131 Mb £1-3144A drive...$229.95 

HOKIT-210 Kit with 214Mb ST-3243A drive.$269.95 


BUY WITH CONFIDENCE FROM JDR! 

30-DA Y MONEY BACK GUARANTEE 
a 1 YEAR WARRANTY 
S5ia TOLL-FREE TECH SUPPORT 


UPGRADE COMPONENT? 


Dynamic RAM 


PART# 

SIZE 

SPEED 

TYPE 

PRICE 

41256-80 

256K X 1 

80ns 

DIP 

$2.39 

1MB-80 

IMkI 

80ns 

DIP 

$4.99 

41256A9B-80 

256K^9 

80ns 

SIMM 

$14.95 

41256A9B-60 

25SKx9 

60ns 

SIMM 

$16.95 

421000A9B-80 

IMxfl 

80ns 

SIMM 

$49.95 

421090A9B-8D 

1M x 9 

60ns 

SIMM 

$59.95 

424000A9B-8D 

4M x 9 

80ns 

SIMM 

$159,95 

424090A90-60 

4M x 9 

60ns 

SIMM 

SI 79.95 


0U6 TO CURR£Nt MARKET CONDITIONS, 
CALL FOR CURRENT DRAM PRICES 


Math Co-Processors 

PARTI SPEED PRICE 

8087-2 AM Hz 129.95 

8037 5MHZ 89.95 

80287-XL 12MHz 74.95 


iny 


PART # SPEED PRICE 

80387-SXP <25MHz 74.95 
80387-DXP S33MHZ 79,95 
80487-SX <25MHz 369.95 


OverDrive Processors 

ODP486-SX20 For 20MHz 486SX OverDrive snuket $299.95 
ODP486-SX25 For 25MHz 486SX OverDrive socket $359.95 
OOP486R DX25 Replace 25MHz 486DX w/50MHz DX2 .$359,95 
ODP486R-OX33 Replace 33MHz 486DX w/BSMHz DX2 $529,00 
DDP485-DX33 B6M Hz 486DX2 for OverDrive socket... $529.00 


MODEMS & FAX 



$169.95 


14,400 Baud 
Internal Fax/Modem 

• 14,400,/12,00/9600/4800/2400 
baud modem & Fax 

- Full Hayes command set 
compatibility 

- Quick Link II communications software 

MCI-144IF+ 14,400 baud internal fax/m odem; ,,,,$149.95 
MCT-241 2400 baud internal modem with s/w .$49.95 

FAXM-SWITCH Connect fax/m odem/phoae on 1 line $89,95 
FAX-SWITCH Above without modem connect Ion . $59.95 


MOTHERBOARDS 


VESA Local Bus 
486DX Motherboard $599 

* 33MHz Intel 80486DX Or 
66MHz Intel BQ486DX2 CPU 

* Uses 256K x 9,1M & 4M x 9 
60ns SIMMs (0K installed) 

* ZIF CPU socket for upgrades 
■ Eight 16-bit expansion slots 

* MS-DOS, Windows 3.1, DESQvlew 386, Novell 

and OS/2 compatible 

MCT-M486VL-33 33MHz 486DX VESA local bus . 
MCT-M486VL-66 66MHz 486DX VESA local bus . 
MCT-M436EV-G6 66MHz DX2 w/VESA A EISA bus 

MCT-M385SX-33 33MHz 386SX .... 

MCT-C3 86-33 33MHz cache 3B6. 

MCT-C386-40 40MHz cache 386 ... 

MCT-WI 486SX-33 33MHz cache 486SX. 

MCT-M485-33 33MHz cache 486DX. 

MCT-M48G-5Q 50MHz cache 486DX... 

MCT-M486-66 66MHz cacha 486DX2... 

LITHI UIVt-GV 6 volt llifi I um battery . 



$599.00 

$599.00 

$999,90 

$129.95 

$249.95 

$299.95 

$449.95 

$549.80 

$799.09 

5349.09 

$19.95 



FREE 

JDR CATALOGS! 

PC EDITION AND 
COMPONENTS EDITION 
AVAILABLE NOW! 

800-538-5000 


800 - 538-5000 


Toll-Free Fax Ordering Local 408-559-1200 

800-538-5005 BBS 408-559-0253 


TERMS: Fgf shipping 4 handling include $S.tW Uyi ground £ $7,50 Tw air. Onjurs nref 11h. anil Imeign nrifferS may Epqntre addUifliwiI shipping cliergM—cdnlimt nur SaEw Dppl. for I&e 
. iinouni. Cfl resi-cten(3 must Include applicable sales tax. Prices subject lu ehnnire wiibcui notice. We are not responsible for typographical errors. We reserve the right to limit quantities 
Mil la substitute maitulacturcr, All mcrehaniiisn subjucl to priur^ales . A lull cepy at our terms is available upon request, itunis pi mured may qnly L>e ruprqspnlatiuv. JDR, the JDR lugii, 

JUH Mic rode vices, amt the MCT lego an? registered Trademarks el JDR, Micruttevices. Jnc. Modular Circuit Techno lugv is a trademark el JDR Micro den ices, Inc. Copyright 1993 JDR MIGROCEVICES. 




JANUARY 1994 BYTE 291 




























































































ARDWARE SHOWCASE _ fiVTE 


Accessories/Supplies * Add-In Boards 


Bar Coding • Communications/Networking 










PC POWER I/O CARD 


WINTIX 


Wmiek Corporation 

1801 South Street 

Lafayette, in 47904 


(800) 74Z-6809 or (317) 448-1903 


Time Wand I.$298 

DuraWand. $495 

TimeWand II.. $698 

See us af MacWorld Expo, booth #4261 

1105 NE Circle Bivd., Corvallis OR 97330-4285 
503-758-0521 • FAX 503-752-5285 


Polaroid's C-V filters fur campoter monitors fea¬ 
ture a two-layer circular polarizer and multi-layer 
optical coatings to provide the ultimate technol¬ 
ogy for glare reduction and contrast enhance¬ 
ment- the difference is immediate and dramatic. 
Because of the very efficient ambient light trap¬ 
ping properties of circular polarizers, Polaroid 
CP’Filters suppress up to 99% of unwanted 
reflected light and aro as much as 14 times mure 
effective than other filters in improving contrast . 
Mod models also Include an electrical ly conduc¬ 
tive coating that eliminates static and reduces up 
to 98% EMI for electric field radiation. 

Polaroid produces a full range of optical qual¬ 
ity anti-glare filters in glass and triacetate to fit 
most 9"-21" monitors. 

Polaroid Corporation. Polarizer Division, 

IM2, I Upland Road, Norwood, MA 02062 

1 -800-225-2770 Fax 617-446-4600 


Wintek's PC Power 1/0 
Card allows you to 
monitor and control up to 
24 signals for loads using 
an industry-standard 1/0 
rack with optically- 
isolated sensors and 
solid-state relays 

Wintek's design simplifies 
your software and 
includes a watchdog 
timer for safety. The card 
works in PC, AT, and 
EISA personal computers. 
A similar interface card is 
available for the Wirrtek 
44-pin bus computers. 


Circle 2X5 on Inquiry Card. 
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Circle 232 on Inquiry Card. 


Polaroid 

Circular Polarizing Fillers 
The Ultimate Glare Control 
And Contrast Enhancement 
Technology 


Circle 222 on Inquiry Card. 


Circle 214 on Inquiry Card. 


Circle 193 on Inquiry Card. 


Portable 


Bar Code Readers 


TimeWand I DuraWand" TimeWand 11 


Data collection is fast, easy, and extremely accurate 
when using Videx portable bar code readers. 
Cordless operation, compact size, and light weight 
allow you to take the wands wherever tire work 
needs to be done. Call Videx today for your free 
information kit: 503-758-0521, Prices starting at: 


TimeWand, DuraWand, and Videx are registered 
trademarks of Videx, Inc, GC0355 


Communicating with a Higher Intelligence 

GMM Sync4/CCP™ 

* High Performance 16 MHZ 16 bit CPU. 

* 80X86 code compatible. 

* 4 Sync/Async Ports / &S232, RS422, RS435 
[2 Serial Ports wilh Full Duplex DMA). 

* Uses Zilog 8SC20, 85230 SCC chip. 

* 512K Dual Ported Rum (STD) 

0,2, or 4 MEG Dual Port Rum - optional), 

* 8k, I 6fc, 32k, 64k Window Size (Programmable). 

* 8 Software Selectable and Shareable 


interrupt. 

* Two Part Com. Coprocessor also available 
(GMM 5ync2/CCP™j, 


OEM and Dealer 
Inquiries Welcome 


GMM Research Corporation 


Other PC/AT A PS/2 8530 based products available, 
frarernely competitive pricing 

(714)752-944/ Fax {714)7527335 

18092 Sky Pork South - Unit E, Irvine CA 92714 


Circle 203 on Inquiry Card. 


Find out more. Call 1-800-782-7428. 

XT AR/G A 7 E 

/ People and products you can depend on. 


Star Gate Technologies, Inc. ■ Solon, OH - 216-349-1860 * FAX: 216-349-2056 


Built to withstand the rigors of Industrial and commercial 
environments, Star Gate I/O controllers are offered in a broad 
range of price and performance options for ISA, EISA and 
Micro Channel, 


Added Benefits: Enables a single PC expansion slot to support 
from 2 to 128 serial devices ♦ Unmatched reliability in harsh, 
noisy environments with fully-shielded cables and rugged metat 
connection panels ♦ Exclusive SureGuard ’option includes 
complete transient surge suppression * EIA-232, -422, -485 
♦ Supports DOS, OS/2, Unix, Xenix, Novell, Windows, TCP/IP, 


, "ft/rt, 


Tough and durable. 

For multiport serial controllers in demanding 
environments, you need Star Gate. 


'oice Response for Windows 


ns for Windows? 


PdOv 


PIKA TECHNOLOGIES INC..., 

155 Terence Moflhew Crei Hondo, Ontario K!M 2A6, Canaria Vjj 

Tel: 1-613-59 H 555 Fax; 1-613-591-1438 














































































Communications/Networking 


Communications/Networking^Computer Systems'Data Acquisition 



Rhetorex 

Voice Processing boards 
make CTI a reality. 

If you’re asking what’s 
CTI" you’re missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli¬ 
cations to the telephone ® 
network, providing voice/ 

fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you’re already developing a CTI 
application. Then it’s time to discover Rhetorex.™ 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform^give Rhetorex a call. And start making 
CTI a reality today. 


RHETOREX 


Rhetorex, Inc,, 200 E. Hacienda Ave., Campbell, CA 95008 -66J 7 
Tel. (408) 370-0881; Fax (408) 370-1171 

Ail trademarks identified by ihe ™ symbol arc trademarks of Khetovex, 1 nc T 
All other trademarks belong to their respective owners. © 1993 Rhetorex. Inc. 


Circle 205 on Inquiry Card. 


FRAME RELAY, X.25, SDLC, HDLC, BSC on the PC 

Sangoma provides synchronous support for PCs that is cost 
effective, rock solid, full featured and easy to use, 

* Coprocessor based support w[£h universal PC interface. 

• Frame Relay: ANSI T1&17 Aimes D, automatic 
conation control. 

• X-25: CCITT 1988 and ISO 8209,255 Logical Channels, 

# HDLC: LAPB or NRM, 130 7776. 

* SDLC: Primary & Secondary, multiple addresses. 

• Line speed: 180 kbps (full-duplex), 84 kbps (half-duplex), 

* Test programs, built in datascope included for 
easy debugging. 

■ High level interfaces for DOS, Unix, Windows, OS/2. 



sam#Ma 

Y0UE COMMUNICATIONS LINK 


TeL (905) 474-1990 (800) 388-2475 
Fax: (905) 474-9223 
7170 Warden Ave.. Unit 2, Markham, 
Ontario Canada L3R 8B2 


Circle 208 on Inquiry Card. 



KILA 


303-444-7737 Fax 303-786-9933 

Boulder Colorado 80304-2842 USA 


$399 ql 


Develop Code on a PC 
Run with DOS & Code 
Single Board Compute 
Use standard tools such as 
Complete systems $199qioo 


KS6: AT equivalent CPU card uses NEC V53. 
max4M RAM, 2M ROM, 512k SRAM, 5 serial & 
2 par ports, clock, AT bus. $299, (ql-oem vsr). 
KS3: V4Q CPU card uses NEC V40. 3 serial, 

2 par. dock. flop, keyboard. $224 (ql-oem ver) 


Circle 196 on Inquiry Card. 


LET YOUR COMPUTER DO THE TALKING! 


Integrated 

Voice/Fax Mall 

Inregrates major voice/fax applications plus 
program control into one full- featured high 
performance software. PC-AT/386/486 based. 
Menu driven. Easy to use. Full support for 
Rhetorex, New Voice, Dialogic, Hienm, Pika, 

TTI and Intel voice and fax hardware. Supports 
up to 32 voice lines and up to 8 fax lines. 
Hardware + Software Kits ifiC A 

2 voice lilies kit starts at V H 
Fax-un-Demand lines: 818-368-4566 or 818-368-8848 

SigmaTech Software 

Tel: (818) 368-6132 Fax: (818) 368-7859 

10801 Bismarck Ave., Northrrdge, CA 9X326 USA 
(Resellers/Dealers/OEMs/Private labels are welcome] 


I Automated Attendant 
J Unlimited Audiotex 
3 Voice Mail 
3- Talking Yellow pages 
! Telemarketing 
I Fax Mail 
Fax-on-Demand 
Fax Broadcasting 
Date/Party lines 
Inf l Call Back 


Circle 223 on Inquiry Card (RESELLERS: 224). 


Rackmount Solutions 

RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 1 7 $183 

Rackmount VGA Monitors $531 

Rackmount M ruiitor Snell $113 

Rackmount Keyboard Shell $SS 

RACKMOUNT PLATFORMS - Oty 1 Pricing 
RMS435-33EISA $1799 RMS3SB-40 $814 

RMS4&6-33 $1443 RMS386SX-25 $593 

System Platforms include T Rackmount Chassis. 

2WW Power Supply, Motherboard, 1 0MB Memory, 

IDE. FDC, 2-Str. Par, 1 2MB or 1.44MB Roppy Disk 
□rive. 1 Year Warranty 

RACKMOUNT CHASSIS -15 Models up to 20 Board Slots 
SLOT CPU BOARDS - 486, 386, 386SX 
RACKMOUNT MONITORS - Super VGA and Monochrome 
RACKMOUNT CABINET - Modularfnom 21* to 96' high 

73KF MAllEY 

TECnnotocr me. 

2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX; (510) 447-4559 

Circle 220 on Inquiry Card. 





Circle 211 on Inquiry 


Voice Mail 


685-4884 

{SID) 522 3800 * FAX (510) 522 5556 

TALKING TECHNOLOGY, iNC. 

PHck stajKMu chn^flE wemuj cgliw 


Call Processing 
Fax-on-Demand 


talking. Complete voice 
start under $300. 


^4BuS Data Acquisition & Control Devices 


AD-142 8 bit A/D with PC Interlace *199 
AD-142 with Serial Interface *299 

* Major companies such as Johnson Controls, 
McDonnell Douglas. NASA and universities 
such as MIT and NJIT have already made the 
decision to use our products and saved 
l thousands of dollars while meeting ail of their 
data acquisition and control needs, 

CALL FOR FREE CATALOG 
Phone (203) 259-7713 
Fax (203) 254-0169 
1 year warranty and a 30-day evaluation period 



J02 ALPHA 


A Srgrfvj mrtlrffues Cornpany 

303 LIN WOOD AVENUE, FAIRFIELD, CONNECTICUT D6430 USA 


Circle 182 on Inquiry Card 
(RESELLERS: 183). 
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Data Acquisition 


Data Acquisition • Disk & Optical Drives 



PC-based Solutions for 
Industrial Automation 

• Industrial PCs & Workstations I 

• Enclosures and Card Cages J 

* 406/386/286 CPU Cards 

* RANVROM Disks 

* Industrial I/O Cards 

• 3 2/42 2/4 8 5 

1-800-800-6889 ^ 

1-40B 245-667U in CA 
Fa*:4QB-245 S26& 


Advaktech ^ 

750 East Arques Ave. 1 m 

Sunnyvale, CA 94006 Ntw 8&-pi#e Solution Guidr 


Circle 184 on Inquiry Card. 






Measurement & Control 


Remote monitoring? Unique measurement 
problem? These are our specialities. Contact 
. We' II help you find a solution ...fasti 


Elexor 


9 Stand Atone 
9 Free Software 

* Programmable 

9 Multi-addressing 
9 Battery Capability 
9 Offsite monitoring 
9 Signal Conditioning 
9 Integrated Systems 

• Unlimited I/O points 
9 PC. MAC, DEC . etc 


Moms Plains. NJ. 07950 


Circle 191 on Inquiry Card. 



Circle 194 on Inquiry Card. 



Data Acquisition 

for Notebook PCs 


* High speed. PC parallel-port connection 

* 2-ch DA & 16-ch, 100-kHz AD 

- 32 digital 10 

■ 16 high-speed digital inputs 

- 5 counter.timer channels 

■ AC or battery operable 

* MS Windows graphical software 

L A 

Otech . ...... 

1 

I0iech r Inc. 25971 Cannon Rrt Cleveland! OH 44146 

(216) 4194091 Fax (216) 4)9-409} 




FREE, 288 PAGE 


■ DATA ACQUISITION CATALOG 

AND REFERENCE GUIDE J 


I0IVI PC7XT/AT. PS2, MICROCHANNEL 
COMPUTERS AND COMPATIBLES 



SEND TODAY FOR YOUR FREE 
CATALOG OR CALL 1^800-348-0033, 


•A/D Boards 
•Signal Conditioning 
•Communication 
•PC Instruments 
•Scientific Software 


METRABYTE 


KEITH LEY 


FAX: 508-880-0179 


Circle 199 on Inquiry Card. 
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24-BIT A/D 

CONVERTER 



$495 

Money back guarantee 

800-321-5355 


* Programmable data rate, 
gain and filtration 

* Optically isolated 
RS232 aerial interface 

* 20 digital I/O lines 

* AC or battery powered 


Lawson Labs, Inc. 

744th Ava. NW 
KaHspett, MT59901 


* With POXT/AT software 
406 257-5355 Of FAX 257-5572 


We manufacture a broad line of data acquisition products. _ 

Circle 198 on Inquiry Card. 


The Intelligent Solution For Data Acquisition 



DAF3£OOc™ Data Acquisition Fmcsssor™ 


Analog 1/0 to 330K samples per second 
Digital 1/0 to 2M samples per second 
Up to 511 analog inputs on one DAP 
Up to 120 digital inputs/outputs 
12-bit or 16-bil resolution ADCs 
FFT and HR-filtering with on-board DSP 
CPU: U86 or i486 


Digital Signal Processing up to 16 MIPS 
1^24 MHi CPU with up to 4M DRAM 
20-32 MHz DSP with up to 96KSRAM 
DAPI,™ Operating System 

* 100+ standard commands Mi ™' ak 


• Custom conmiands in C 


2265 116th Avenue NE 

Send for FREE catalog and demo diskette. Bellevue, WA 98004 

Or call us at (206) 453-2345. FAX (206) 453-3199 


The Classic Color TrasportaTble PC 

* Available in 486-33/50/66 system or in a SKD enclosure 

* Build-in 10" color SVGA SONY Trinitron monitor 

* 6 Slots with 3 full 3 half arrangement 

* 2 x 5,25* DD and 1 x 3,5" HDD bay 

1 ~ 


Trans 2000 , Inc. 

11556 E. Washington Blvd Suite A, WMlier, CA 90606 
Tel- 310 -906- 6814 * Fax- 310-SOS-6819 


Circle 237 on Inquiry Card- 





Including a Philips CDD-52 1 write once drive. 
SCSI interface card, cable, software for CD- 
ROM and CD-Audio and 5 blank discs. 


COMPLETE SYSTEM 
PRICE $6495 

214-380-0126 
FAX 214 380-4506 

2CD-ROM, LIC 

4S19 Keller Springs Rd. 
Dallas, IX 75248 


Circle 238 on Inquiry Card. 






















































Disk & Optical Drives • Diskettes/Duplicators 


Disk & Optical Drives * Oiskettes/Ouplicators 



REMOVABLE 
CARTRIDGE DRIVE 
SOLUTIONS 

INTERNAL SUBSYSTEMS 

44MB .$325 

88MB .$425 

105MB .$525 

EXTERNAL SUBSYSTEMS 

44MB .$395 

88MB .$495 

105MB .$625 

All subsystems Include drive, cartridge. Id-bit SCSI adapter, 
cables and documentation. External subsystems am 
FCC class 6 and UL approved 

ACCESSORIES 

SQ-3105A (105MB IDE Drive) $350 

SQ-400 (44MB Cartridge).$55 

SQ-800 (88MB Cartridge).$85 

SQ-310 (105MB Cartridge) .$60 

16-Bit SCSI, IDE & Floppy Cntl ..$150 

CONTROL CONCEPTS, INC. 

(800) 922-9259 ■ Ext. 6444 
FAX (703) 876-6416 


VISA MC AMEX DISCOVER 


Circle 230 on inquiry Card. 



Indicator, 


227 on Inquiry Card (RESELLERS: 228} 


Ph: 510-471-6442 
Fax 519471-6267 


Granite 


D*I*G*I*T*A*L 

3101 Whipple Rd. 
Union Chy, CA. 94587 


Cir< 


Ben? ni!»; 

No Loss Of 
Import .ml Data 
Faster 

Performance 
Test Cable 
Intcgrily 


Limit! 


Take SCSI To Its S 



1 |W(!IlllfCS f - i0 to? $ m f 

L .,..- u ._'' - • mmm 


Call for your FREE Catalog today! 


Tali (SI6) W-W73 
Fu: flBl-SD3S 


Circle 229 on Inquiry Card. 


PS/2 50 50z 55sx 60 70 80 P70 

INTERNAL DRIVES ■ May be used as a high performance reptncmeni or to cfrwkmb wlgmi IBM dim 
Cbmpalsbia with DOS 3.3 , 4.01, 5.0, OS/22.3anti NrtMtf. Includes IDF or SCSI-2 mfcrocbsii.nel conlnmt hard drive, 
mounting kit, ribbon i pawrr.r e^Di'e, manual andbardmw, 

I06mb, 15ms, internal Seagate IDE Drive Kil. $383 

130mb, 15ms, Internal Maxlor IDE t SCSI Drive Kit.. $414/$439 

21 amb, 15ms r Internal Maxtor IDE t SCSI Drive Kil. £436/3523 

34DTnb, 13ms, Interna] Maxtor IDE / SCSI Driva Kit. £509/$689 

54Qmb, 8,5ms, Internal Maxtor IDE J SCSI Drive Kit.Si, 147/Si.f57 

1.2flb, 12ms, Internal Toshiba SCSI Drive Kit....3,1443 

PS/2 Model 25. 30, 30-286 1WagteattSB ag fe ‘" >MB 

H.yrf privB Kil or 

TPSrnb/^QQmb Hurd Dmll KjI Slavs'* | JnP 


DISC DRIVE REPAIR • NOTEBOOK REPAIR 
DATA RECOVERY • BUY & SELL HARD 
DRIVES & NOTEBOOKS 

NOTEBOOKS * NOTEBOOKS • NOTEBOOKS 


COMPUADD EXPRESS 

* M6SXL25IVHZ 

* 4 mb RAM, BQrrts Hadtihe €ffQZ 

* BulM-iTracttdl [###<7(7 

* 94DC-,24001*5 FaxAfcdbm 

* DOS 5.0 + Widows 3.1, camp COM 


COMPUADD EXPRESS 

■ 4&63C 25M-l£ 

. 4 mb RAM. S 20 rtib Hdb DM? tf f /f Q£Z 

* Bultf-hn 7rqc«Kf1 <J #T ( "J 

* MOOjMOObpi FaxAtodem 

* DOS 6,0 4 VJraow 3,1. COrrtg Case 


irmnNAL/KrttutAL um ton models 

Internal l 

F2Umb/1'?m! .. .3303. 

2!3mb/l6flU . ..395. 

■LtOmb/lJm* . 559 

610mb/iapy.BAS.. . 

l.DS(jb,nomj.1259. 

OTEANM- FOR ROHSte 

„ sb. ss-Ms, v>. a^sse 

JOnb/aOm* 

40mti/2fimB. 

BOmf/l 9ms.... 

ITOmb/lOnu ,,, , 

2 ramb/lflirn . .... 

m ittro a ran dw Ctnob, 
C0C*M (ft) M '*• “ 


HARD DRIVES 


Seogati? SCJ1MA 

130mb/l 6ms 

0E 

S160 

Conner CP30170 

17flmb/17ma 

SCSI 

203 

Maxtor Mk72d&A 

2B5mb/TSe1s 

IDF 

223 

Quantum Q240S 

245mb/1flms 

SCSI 

239 

Maxtor MX7J46A 

a^amb/tfimi 

IDE 

2W 

Maxtor MX73J6S 

340mib4JiTii 

SCSI 

330 

Cam fir CP30344 

G45mb/1 Oitib 

IDE 

335 

Comer CP3CS4A 

645mb/l Oms 

SCSI 

305 

Maxtor XT 12403 

1 2gbtf..5mi 

SCSI 

1 K75 

HARD DRIVE CARDS 


4£lrnb£8mi . 

12i>mb/19ms. 

— 1 


. 3150 
....225 

210mb/l &mfc . .. 



...2?0 

WOmb/lilmF . . .. 



....399 


MWK^ItflHABOIOFWO^ 


* • ♦ DISC DRIVE REPAIR PRICES * * * 


ISO DAY WARRANTY ON ALL HD REPAIRS 
MFM, RLL, SCSI, IDE ft ESDI INTERFACES 


20-5<?mb. 

..$32 

16 l-299mb .. 


40-59mfcrt. 

....43 

300-399mb.,. 


60-99mb. 

.30 

400 +. 

.275 

IOO-IfiOmU... 

....va 

TEST & EVALUATION 

..-JO 


DATA RECOVERY 


$75 Evaluation Charge. Add mortal I 
Charges for Successful Recovery. T 
CaU For Pricing 


SYSTEM / NOTEBOOK 
REPAIR 


I System Board Repair 
I Notebooks . 


I USA Mart lor Repdr 


.From $55 

.Fmm $76 


VISA, MASTLKCAKD, AMEX, DISCOVER, POS WELCOMED 


jb lTECHNOLGIES, INC. 

ft TECH SUPPORT 800-688-0908 


5105 Maureen Lane 
Moorpark, CA 93021 


PAX: ESOSt $297712 
PHONE: (005] 520-0008 


Circle 195 on Inquiry Card. 



Circle 213 on Inquiry Card. 


Victory Printing Disk Factory 

800-?27-DISK (3475) 


Automatic silly loads, formnts, ifopfes. 
verities Lind PRINTS THE LABEL on 
1.5 & 5.23 diskette*] 

Designed lor use wilh a network or 
any application for distributing date. 
Perfect for sc mil in mg or otherwise 
ideiitilvine specific dLskcttes, 


Victory \YW 
Enterprises f 

223 Wv4 rVndpTHltl |J1. -Mnlh 
Ausiiil, l x 1H751 
(SI 2 l 450 -nwll FiUt( 5 l 2 i 
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Diskettes/Duplicators • Keyboards 


Laptops & Notebooks 


AX 1000 DISKETTE DUPLICATORS 

RAPID REPRODUCTION 

Simple Fast Smart Reliable 





Formats.copies 
& verifies 
New High Speed 
Controller B rd . 
Up to 18 0 1.44 

MB/iir 

I 00,00 0 Diskette 
Life Cycle 
Reliable Teac 
Drives 

l year warranty 
(except drives) 
30 Day warranty 
on drives 


UNFORMATTED 

360K 

1.2MB 

720K 

1.44MB 

2.S8M 

Time for l Disk 

40S 

68$ 

80S 

80$ 

80S ■ 

Disk Copied 

I0S 

17S 

20S 

20S 

20S 

Disks/hr. 

360 

211 

180 

ISO 

180 

Disks/K hrs. 

2880 

1688 

1440 

1440 

1440 


TECHNOLOGIES 

CORPORATION 

4995 TIM BERLEA BLVD., UNIT 9 
MISSISSAUGA, ONT, L 4 W 2S9 

TEL: (905) 602 9270 FAX: (905) 602 9279 


Circle 185 on inquiry Card (RESELLERS: 186). 


Money Back Guarantee & 1 Yr. Warranty 


Popular 

Space-Saver 

Keyboard 

£79 



Saves 60% desk space. Foot¬ 
print 27.3 x 152 cnt 100 full* 
travel tadilly responsive keys. Standard left-right sparing for easy touch 
typing, IBM XT/ATPS2 compatible. Many language versions available. 

To Order In Europe Call: 44-306-876718 

Fax:44-306-876742 

Euro House • Curtis Road * 1 1 Old Water Yard • Dorking • Surrey • UK RFH 1 Ej 

Circle 190 on Inquiry Card. 

International Market ers: 

Sell your computer products fe ong of the fastest 
growing markets today! 

REACH 78,000 LATIN AMERICAN 
BYTE READERS 
Now you cart advertise in 1,2, or 
all 3 Latin editions of BYTE: 

BYTE Mexico 
BYTE Brazil M 

BYTE Argentina 

Give Liz at Global Ad-Net a call today for more 
info: 603-876-4311. 



w 



INTRODUCING I 
486 C010R WORKSTATION 


Optional PCMCIA 2.0 Slots, Internal 
14.dK Datg}4fax Modftfn, and i 
DbckmL ^UkllUIMJ^IfUill U(|ilImited “ 
expandability to the SLT406DX note' 
book. The PCMCIA option adds two 
industry-standard Type II slots and 
lets you plug-in expansion cards— 
Data/Fax Modem, Flash memory, 
LAN adapter, or even wireless com¬ 
munication. The Docking Stations 
features four 16-bit ISA expansion 
slots, two 5.25" drive bays, built-in 
Ethernet adapter, and an electronic 
security system to protect both your 
notebook and your data. 


Unique tri-speed motherboard design 
supports CPUs Irom 48GCW33 to 
486DX2/66 and- beyond so you wifi 
never outgrow your SLT notebook. 
RAM is upgradable from 4MB to 
52MB to satisfy the most memory- 
demanding applications and a 
removable hard drive allows for easy 
storage expansion. 


7 -800-88 AMREL 


AMREL TECHNOLOGY INC. 

11601 Goldrsig Rood. Areoctfa CA 91000 
Tel:(010) 303-6688 ■ Fa*:(S18) 303-8538 


Circle 218 on Inquiry Card. 


Notebook Expansion 


The Easy Way 


LapStolion Expansion 
Systems and 
CableMate Port 
Replicators let you ™ 
attach any desktop Z 
peripheral or PC ^ 
enhancement card 
to your notebook in 
one easy step. 

Models with one to 
seven slots and bays 
support most popular 
notebooks. 



Corporation 

The Portable Peripherals People 


1214 Wilmington Avenue / Salt Lake City, Utah 84106 
(801] 466-9797 FAX (801) 485-6204 Toll Free [800] 866-9797 


296 BYTE JANUARY 1994 


Circle 187 on Inquiry Card. 
























































Laptops & Notebooks 



Most Cost-effective Pen Based 
Personal Information Processor 
Meets Your Specific Needs. 

tnfoman 

• Model J: 

For project 
design 

• Model CFX: 
Universal Fax 
computer 

Programmability | •' Very easy-to-use 4GL for different infor¬ 
mation processing 

• Development System on VGA PC for 
downloading the applications 

Data Compatibility | • DOS file system compatible 

• dbf, wkl, pcx, bmp, txt, etc. 
compatible 

Communication | RS232. Modem, Fax, Infrared. Radio fre¬ 
quency links available 

Cost | Very reasonable 

DIALOGUE TECHNOLOGY CORP. 

2nd FI.. 38, Ching Shing Rd., Wen Shan District. 117, 

Taipei, Taiwan, R.O.C. —— 

TEL: 886-2-9327680 “ 

DIALOGUE 

FAX: 886-2-9317814 TECHNOLOGY 


Circle 235 on Inquiry Card. 



Universal 
Keypad for 
Portable 
Computers 

Available in Ivory or Black 


Boost data entry speed , accuracy and convenience 
with Genovation’s Micropad™ the innovative 
numeric keypad for portable computers . 


TO COMPUTER 



▼ 

TO PRINTER 


17741 Mitchell. North 
Irvine. CA 92714 USA 
TEL (714) 833-3355 
FAX (714)833-0322 

(800) 822-4333 


Is the unhandy numeric section of your 
portable computer’s keyboard dragging you 
down?....Give your productivity a boost by 
using our Micropad. The ergonomically 
designed Micropad is ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Micropad attaches to the parallel port 
of any MS-DOS computer while providing a 
clean pass through connection to the printer. 
Power usage is negligible. Lightweight and 
compact, the Micropad is fully compatible 
with and programmable under both DOS and 
Windows. It is also available with connectors 
to fit keyboard and serial ports. 

GENO^ATIONM 

Circle 192 on Inquiry Card. 


Memory/Chips/Upgrades • Monitors & Terminals 



Convert obsolete RAM into useful RAM 

NEW BOARD retrofits surplus memory into a SIMM module format 


DIP to SIMM SIP to SIMM 

Board Only (You Solder) $ 8.50 Send Your SIP Modules 

Send your Chips (We Solder) $ 13.50 & We Retrofit to SIMM $13.50 

AUTOTIM 6605 SW Macadam - Portland, OR 97201 

24 Hr Faxbak (503)452-0208 Ph: (503)452-8577 Fax: (503)452-8495 

Circle 236 on Inquiry Card. 


Rom Bios Upgrades 

IF YOU ARE PLANNING TO UPGRADE TO A NEW IDE HARD DRIVE OR WISH 
TO HAVE MORE OPTIONS AND CONTROL OF YOUR MOTHERBOARD, 

THEN YOU WILL NEED A NEW BIOS! WE ARE THE ORIGINAL BIOS DISTRIBUTOR! 


SOME FEATURES 

• IUE Orive Support w/2 user defineable 

• Virus and Password Protection 

TTi MOTHERBOARDS 

1386 SX/33 MHz $94.95 

1 386 DX/40 MHz w/128k ‘upgradeable $174.95 
1 3/486 VL-bus w/256k $179.95 

1 486 DLC/33MHZ VL-bus w/256k $269.95 

1 486 DLC/40 MHz VL-256k $299.95 

1 486 DX/33 MHz VL-bus w/256k $454.95 

5 DX/33 MHz VL-bus w/256k $649.95 


INCLUDE: 

• Setup in ROM. Faster Bus Speed I 

• Floppy Support up to 2.81 MB 

HARD DRIVE KITS 


MAXTOR 130MB 

CONNER 170MB 

W -DIGITAL 210MB 

MAXTOR 245MB 

W-oigital 340MB 

W-DIGITAL 420MB 


CALL FOR CURRENT PRICES! 



I Hark Drim*VL-H0D CARDS*VL VlOtO CMOS* CPU'S* MATHCO'S* ?B6 & 38« UPS RAPES 

, .. isicslnc. 805-650-2030 ^■M| 

FAX 805-650-6515 V» 


Circle 231 on Inquiry Card. 



p 1 ^ 0 5 I DATALUX introduces its new high quality, high brightness color 
dt Ym J 3 I LCD monitor in the same case as the popular Monochrome version. 

• 640 X 480,256 Colors, VGA compatible. 2 CCFT backlights 

• Driven by ISA Bus Controller Card, no external power supply, optional CRT output 

• Adjustable desk stand, folds for wall mounting or portability, 1.75Kg weight 

• 197 X 147mm display (9.4 inch diag), non-reflective glass face 

• Contrast ratio of 15:1,200ms Rise and 150ms Fall time 

I Monochrome version 640 X 480,64 gray shades. 

3wU4y | Wide viewing angle. 

Also Available 

• Mobile/Industrial model sealed against spills and splashes in rugged drawn aluminum 
housing with optional swivel mount. 

• Touch Screen Version. Capacitive technology. Provides high resolution, fast response, all 
glass scratch proof optically clear sensor. Complete with built-in controller and software. 

To Order In Europe Call: 44-306-876718 
Fax: 44-306-876742 

Curtis Road • 11 Old Water Yard • 
Dorking • Surrey • UK RH41EJ 


DJkTJZLUX 


STAND-ALONE LCD MONITORS 
STN Color or Monochrome 


New 

Dual' 

Sca« ! 


Circle 189 on Inquiry Card. 
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Programmable Hardware 


Scanners/OCR/Digitizers • Jape Drives 








9-TRACK FOR PCs 

Mainframe To PC Data Interchange 


Rock solid solutions, rock bottom prices. 

Direct from the manufacturer; 1600/3200/6250 bpi. 

The most trusted nntne in 9-track, since 1980 
■ Powerful, easy-toHjse software tools Included 


TFL; 619571-5555 
FAX:fil?-571-09S2 

EUROPE; 

TEL (+44) 734-891891 
mm) 73+891897 


* Programs PLDs t PROMs, and 
EPROMs and micro com rotters 
up to 48 pins 

* Algorithm updates available 
via electronic bulletin board 


Special Inlmdurlciry Price 

32-pin version: $895 
48 -pin version: $1495 

To order, call; 

1-800-3-DatalO, 

Ext. 911 

(1-800-332-8246) 

Also distributed by; 

Promark Technology West 

(1-800-227-3345) 

JDR Microdevices 

(1-800-538-5000) 


DATA I/O 


Circle 219 on Inquiry Card. 


MICROCONTROLLERS 


C Programmable 
Data Acquisition 
Control / Test 


Excellent Support 
From SI 59 Qty 1 
tew Keyboard 
Display Modules 


Use our Lillie Giant™ and Tiny Giant™ miniature 
controllers to computerize your product, plant or test 
department. Features built-in power supply, digital 1/0 to 
48+ lines, serial I/O (RS232 / Ft5485), A/D converters to 
20 bits, solenoid drivers, time of day clock, battery backed 
memory, watchdog, field wiring connectors, up to 8 X 40 
LCD with graphics, and morel Dur $195 interactive Dynamic G™ makes serious 
software development easy. You’re only one phone call away from a total solution. 


Z-World Engineering 

1724 Picasso Ave., Davis, CA 95616 (916) 757*3737 Fax: (916) 753-5141 
Automatic Fax: (916) 753-0618 (Call from your fax, request catalog #18) 


Gef The Very Best For Less 

Laguna Data Systems 

j 7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 * Fax: (702) 254 0910 


SPECIAL DEALS ON SCANNERS 


Circle 239 on Inquiry Card. 


9 Track/3480 Tape Subsystems 
1/4" DAT 8mm Optical 
Windows Software Now Available 


•Tape Backup and Restore 

• Make Your Own CD Rom 
with our CD ROM Maker 

• Optical Storage From $995 

CALL 1-800-938-TAPE 


A V 1 OO - AV1SIGN Gray, Desk/l^pton Scanner 
600 DPl T Bui|t-iii ADR, Direct print to Printer 
iPhotn Phis & OCR (Laptop adapter additional) 

AV68DG - AV1S1GN 256 Grey, flatU-d scanner 
max* J,6O0xl,6W DPI, Legal OCR 

AVfufrOC - A VISION 24-Bit, True Color Flatbed Scanner 
Max, l ,200 DP!. Stxc. i Photo Id us & OCR , 

AV68DC - AVIS!ON 24-Bit,Tjne Color Flatbed Scanner 
Max. 1*600 TlPL lx L gal stkc, [mage Pal & OCR 

AV8O0 - AVISION High-speed (lOppm) Scanner 
24 Gil, L2HU 01*1 in Flatbed Image Fast &OCR 

Flatbed Jban^tarmcy Scanning Adapter 

( with cri .shiitiu ntoH $8S..9n ir 



$556.67 


1 780.99 


$890.99 

SL^^p 

njmw 


SU&5.99 


$325 00 


tUlftAJH -JLO0 EM (ESTi 
HON ■ 3AT, 


A DIVISION OF LITKCH CORPORATION 

1 - 800 - 548-3246 

Lirmxt r.clHF 1 - f.H N MVN STH . IOIF15B11 HO, N,£ 27, r 4 J J 

TECHNICAL SUPPORT: 1^8tXTLITECH-5 
VAR and Deilejs wdvow* PHONE (919) FAX: (919) 4^7111 

VISION LM Uk HtOlSnvHtUTKAnt: VA11 If OK AVISION INC * PHICES SUBJECT TO CHANGE WITHOUTHDriCIL 


Circle 212 on Inquiry Card. 


Circle 217 on Inquiry Card. 
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Circle 197 on Inquiry Card. 


Circle 201 on Inquiry Card. 


Mr 1 


B"Higfi speed scan rate at a traction of th e cost” 

Introducing our DWC Analog Controller only $269 
Hardware: 9 isolated 10 brt analog inputs ♦ 4 analog outputs • 2 
optically isoi&tsd digital inputs * z terjlaisd 3 A rai^y outputs * 2 
transistor digiW Outputs * do board RS439 » FtK uriernal RAM * 64K 
EPROM prMrmrr spaca 

Software; Programinsfcle with IBM XT-AT/3aA'466 compatible and 
EPROM programrr>&r of lira DWC Programmers Do-vulopmiirU System • easy !□ 
u&e DWC LacJctar Logic Compiler or out now OW 'C english *tyie real tone 
software * Scflwaro system mtludoa functions for air ul cur pFLD prculi*ds ■ 
mdutfes enampte sgftWsm ■ also g^ateble ramoto LiO software 

Dlgtiai Ctaniroltef S1S4 R^al Tlnvo *G* 

Network Node- Si 99 Ladder Logic Compiler 

Operaipr Interface £259 Programmers Otmjlnpmfrflt 

purchase - remose I/O networkable software for 

Programming s&rvlc&s available 

1-500-668-2707 tel: (519) 85D-D637 fax: (519) 661 


N ■ WO 




Circle 225 on Inquiry Card (RESELLERS: 226), 


UNIVERSAL/GANG PROGRAMMERS 


ALL-07 


Fill ALL of your EPROM, PLD, GAL, FGPA, MPU, TTL .. 

programming and testing needs with one unit! 

■Supports virtually ALL 
programmable devices. 

■ Supports DIP, PLCG* QFP* 

SOP, PGA ... up to 256 pins. 

■ Gang programming 
option for production. 

■ Free software updates via BBS. 

■ Algorithms approved by IC 
manufacturers. 


HhLO Systems TEL (510) 623-8860 

443811. GRIMMER BLVD.. FREMONT. CA 94533 FAX (51 0) 623-7260 
































































Tape Drives • CAD/CAM • Data Acquisition 


Communications/Networking • Data Acquisition 


Desktop 9-Track Tape Subsystem 

#1-selling 9-track system on desktop. 

Guaistar's low cost 1/2-Inch 9-track Streaming 
tape systems bring full A MS I data interchange to 
IBM AT. PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BPI capability may be used for disk 
backup as well as data interchange. 

Caff as today! For details and 
n/mi CTDD* t0 Drder: Fax ( 818 ) 832-4081 
Ljuni-j i rtn * Phone (8ie} 882-5822 

9621 Irondale Ave., Chatsworth CA91311 

©1S89 Duslstar Corp. 

AH product and company names and trade marks are the exclusive property of ttielf respective owners. 

Circle 204 on Inquiry Card. 




PC/M® inf rome/MIni In For motion Exchange 

* Tape- Transfer and Fomnfil Conversion 

* EBCDIC *-* ASCII Data Manipulation 
- AS/400, TX50, and QIC Drives 

* UNIX Tar and DEC Save Set Options 

* Reseller Inquiries Invited 

Quick Espy Tape Duplication 

READ/WRITE 9-TRACK 
3480 • 8MM • DAT on 
YOUR PC NOW! 

&Ut Tit, ... (3t7) S42-S077 „ 


G SHflFFSTALL 
CORPORATION 

FAX; (317) 642-8394 


1 - 800 - 248-3475 


JlUtU* (ZtmrMUm Sifitem Since 1973 


Circle 233 on Inquiry Card {RESELLERS: 234). 


Only One Peer-to-Peer LAN 
Gives You Four Connectivity Options 
At One Low Price - $99 Per Node! 

Only one peer-to-peer local area 
network offers you a solution that 
reflects the reality of business automa¬ 
tion: a mix of different cabling and 
connectivity options on one LAN, 

I Modem Networking LANLink Professional gives you 
your choice of remote modem, or 
local ethemet parallel and/or serial 
connections in any combination on 
the same network, And you can 
connect PCs running DOS, Windows or 
PC-MOS® operating systems seamlessly, 

| Ethernet Networking All this flexibility In one product from 
one company at one price: $99 per 
node. Plus you get rich networking 
features like print spooling, NetBIOS 
| compatibility and more. Call The 
Software Link today. 



Serial Networking 


Call (404) 512-0600 
Fax (404) 396-6628 

LANLINK" 


Dealer Inquiries Welcome 

to change without notice, PC-MOS is a 


Policies and specifications subject _____ __ 

i trademark and LANUnk is a trademark of The Software Unk, 


Circle 210 on inquiry Card. 



WINTI3K 


Wlniefc Corporation 

1801 South Street 
Lafayette, IN 47904 

742-6809 


Hi WIRE II Schematic 
and PC B Sort ware 

With support for ex¬ 
panded and extended 
memory, HiWIRE II can 
handle your most de¬ 
manding schematic and 
PCS designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and RGBs 
simultaneously, using 
the same commands for 
each. HiWIRE II Is $995, 
and is guaranteed. 

Call (800) 742-6809 
or (317)448-1903 


Circle 216 on Inquiry Card. 


INTELLIGENT DATA ACQUISITION 



Now you can run high speed 
data acquisition under 
Wi n d ows™ > A Data Acqu i sition 
Processor™ with on-board 
intelligence* handles the criti¬ 
cal part of an application: the 
tasks that run in real time. The 
DAP can be controlled from 
any Windows language or 
application that can make DLL 
calls. The one shown here is written in Visual Basic™ and 
u ses only seven DLL fu notions. * i486 


Phone: ( 206 ) 453-2345 
Laboratories ^ or fax; ( 206 ) 453-3199 


Free Data Acquisition Software Tool 



DAQ Designer is a free software tool that 
helps determine which hardware and 
software combinations are best for your PC- 
based data acquisition system. DAQ Designer 
will (1) ask questions about your application, 
(2) analyze your answers to determine your 
system needs, and (3) describe what 
hardware and software you need to develop 
your data acquisition system. 

National Instruments 

6504 Bridge Point Parkway 
Austin, TX 78730 
(512) 794-0100 * (800) 433-3488 


Circle 200 on Inquiry Card. 
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Database • Mathematical/Statistical • Windows 


dBASE Data Entry 


The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE 


302 N. Winchester * Olathe, KS 66062 


913-629-0600 * 800-255-3739 * FAX 913-829-0810 


Circle 188 on Inquiry Card. 



PCTfcX 

Typesetting Software 

f nZ X* z dt _ ^ 

I x - tv 

« = 1 


This complete typesetting system makes 
your books, manuals, articles, & math formulas 
look their best1 

For a FREE CATALOG & DEMO DISK, call 800/808-7906 

Personal Tjft, tnc 12 Madrona Street Mill Valley; CA 94941 Fax: 415/J8B SftbS 


Circle 202 on Inquiry Card. 


TCP/IP 

Windows Developer s Kit 

• Binary TCP/IP Transport 

• PDS for DOS 

• Windows Sockets API 

Development Components 




winsock.dll is a dynamic Jink library (DLL) which allows windows 
applications to dynamically bind for TCP/IP services. The wrnsock.h, 
Jib, ,def files are also provided for Ihe C/C++ developer. 

/build contains the source and executables for Windows Sockets 
finger client. This is useful for testing winsock, configuring the build 
environment, and as an example of both message-based and 
synchronous Windows Sockets programming, 
winsock.HLP provides on line help tor Windows Sockets version 1 1, 



For More Information Call 
1 <800) 541-9508 
484-2128 - Fax (8Q5) 484-3929 



Circle 221 on Inquiry Card. 
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Windows 


I du love vkbjspphy. ]fs your life, So why get involved with a video 
editing system that .seems attractive now, but can't accommockEie your 
needs m the tore; an 'editing system that shows .signs of age ns soon as 
your enuy-Ievd video devices have to lie upgraded? 

The beauty of Amilink OP for Windows editing astern is diat it's 
totally devoted to yourciieer. AmiLink QP for Window's & been specifi¬ 
cally designed to stay w ith you all the way no matter where it all leads. 

Tlie day you’re ready to improve your abilities in character generation, 
animation techniques or special effects, Amilin k OF for Windows will 
be at your side. Wlien you make die crucial decision to build your busi¬ 
ness on linger, more sfiplusticaied projects jnd build a reputation bf quali¬ 
ty' at the same time, Amilink QP for Windows will support each and 
every ndc of your dFcrts. 

Nut too surprising when you consider that Amilink CIFs parents a® 
video people not computer peopk Amilitik CIP for Windows is from 
KGB, the same company delivering pro-quality editing to proeditors and 
Video Toaster™ users all aottss the coon&y, 

Are you about to marry an 
editing system that can't keep 
up with your career? 

So si]Little over to your Amilink dealer today. Or call RGB for more 
information about Amilink OP for Windows, the video editing system 
that will never let you down. 

For more information call 1 - 800 - 53^7876 or write to; 

Amilink Product Group 

4ty i«LHJ Herrjr fltyd Sdte, Ilk fthdaa tfcadi. FI33404 



JMnlink trees lta ftrttiltfy 
slanriam V j LAN universal 
comrol network 


RGB Computer & Video, Inc. 

FSSire Perfect 


AhiLhh m k ‘dflititfDd iriieiraj" e) 8 M Conipulai 4 Vkleo, Int 
M ocw Iracknurlfl art sht poparty of ihiw rrspaclivt owrare f PI®. GtoVUUr i Ww. Inc 


Circle 206 on Inquiry Card (RESELLERS: 207). 


POWER & PRECISION 

Scientific Graphs and Statistics 

Advanced Capabilities in a next generation Call Now: 517-339-9859 
product. Used and tested by aver 35,000 
scientists end engineers worldwide. 

Error-free performance, total control and 
flexibility, hundreds of templates and samples, 
full support for all types of data files, ease of 
use, and free tech support make PtoMT 3.0 
your best scientific graphing software choice. 

We are so confident you will find Plot-IT 3.0 for 
WINDOWS to be an indispensible research 
tool, we offer s 60-day money back guarantee. 

:p=OIa# IT 

SCIENUIIL WP^m ■ ■ ■ _ I 

PHOUHArVlMSNt. ■ ■ ■ ■ ■“ ■ ■ _ 

ENTERPRISES ■ ■ ® 

PC. Ban fiB? * Haslett, Ml 48040 

Circle 282 on Inquiry Card {RESELLERS: 283). 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER S MART is a unique classified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers. Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers, 

AD FORMAT; Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2 n x1V 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number. 2 ,p x2^" ad has more space for 
descriptive text (360 characters is the maximum recom¬ 
mended). 

DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 
doses on September 8, Send your copy and payment 
to: THE BUYER S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor¬ 
mation call: Margot Gnade at 603-924-2656. 

FAX: 603-924-2683. 


RATES (Jan. 1994) 

3-5 5-1 f 12 13 

_ issues igsaes Issues Issues 

2 M X1V 

1 ad $696 S663 $585 S557 

2 ads/issue - - 557 529 

3 ads/issue - - 529 501 


2W 

lad $1,392 $1,336 $1,170 51.114 
2adsfissue - - 1,114 1,058 

3 ads/issue - - 1,058 1,002 


ACCESSORIES 


RADIOACTIVE? 

m tton y°ur PC wilh Tte RM-60 RADIATION MONITOR 
Serial or primer part. detects: ALPHA * SETA* GAMMA * X RAY 
Mierofl, 1000 limes Ihe resolution oi atantfertf peiper wnirtferg. 
Excellent tor CTwtong RADON GAS. Find KWEb*. New Version 3.1 
+ WINDOWS, Pk?1; ■ Background * Cosmic Flays ■ Qtafe ■ Foods 
Call/WritE for PC MAGAZINE review ■ T$ll - GM Tube 
VISA/MC/EURQ Phone order?. Nd safelied 1 ? Full retund. 

800-729-5397 or Tel/Fax: (302) 655-3800 

Aware Electronics Corp* 

P.O Box 4299. Wilmington. DE 19607 $149.50 


How's your MonKeyMouse™?!!! 

Your MDNitor, KEYboard, and Mouse can be much 
more effective! M Control more than one PC/Server 
with a single MonKEyMouse™!!! Use two, 4, or even 
8 MonKeyMouse™ units on a single PC/Server!!! 
Locate your MbnKeyMouta 1 " op to 80m (250fL) from 
your PC/ServerlM 220V and 110V available. 

CR International, Alabama, usa 

FAX: 1 (206) 461-9762 


Inquiry 651. 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
Spill signals with COMPANION/PC EXPANDER 

Switch signals among PCs with COMMANDER 
Boosts signals up to 600 test. Control up to 36 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 

4912 Research Dr., HunlsvHle, AL 35*305 

Phone: 2O5-430-4OD0 Fax: 205-430-4030 


Inquiry 652. 


BAR CODE 


Portable Reader 

* AA Battery Operated, S4K or 256K 

* Prompt Operator with your prerecorded voice 
messages for data entry and error messages. 

* 4x20 Supertwist LCD Display, 36 Rubber Keys 

* Real-time Cfock Built-In for Dale/Tlme Stamps 

* 2 Built-In Inventory Programs 

* 3 User Defined Programs, £ 3 User Data Files 

* Wand, CCD, or Laser Scanner Input 

* Doubtes as Non-Portable Reader 

* Serial interface and Keyboard Interlace 

A- Reads 2of5, UPC/EAN, 12B, Code 39, etc. 

*- Uploads with furnished Programs or Xmodem 

* 2 year Warranty on Reader & Wand 
-A- 30 Day Money Back Guarantee 

* 64K Complete with Wand and Voice" $799 
A New Smaller Size - weighs only 12.5 oz 

Worthington Data Solutions 

3004 Mission Street. Sanla Cruz. CA 95060 

^-459 4938 FAX 400-458-99Gfl 800-345-4220 


BAR CODE 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

A Attaches as 2nd Keyboard or to any ADB port 

* Reads 2of5,12B, UPC/EAN, Code 39, etc. 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Two Scanners per Reader 

* 100+ Configurable Options 

* 2 Year Warranty, 30 Day $ Back Guarantee 

* Direct From Manufacturer 

* Top Rated by Independent Review 

* Complete with Laser Scanner - $1250 

* Complete with Signless stool Wand - $399 

Worthington Data Solutions 

Swiss Office 3004 Mieakm Sweet 

Rutietrasse 6 Sanla Cruz. CA S5060 

CH 9050. Append Switzerland 408-458-9939 

071 fl7 51 17 FAX ^ 

971 07 SI 15 Phone 800-345-4220 


Labeling Software 

On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3 n -readable at 
100’, A!AG, KMart, Soars, MIL-STD, Penneys, 2o15, 
128, UPC/EAN, Code 39, File Input & Scanned 
PCX graphics - $279, Other programs from $129. 

Worthington Data Solutions 

(40S) 458-9930 800-345*4220 


Bar Code Printer & Software 

Allegro Thermal Transfer Printer-2" per see 
speed. Up to 4" label width-Oniy 20 lbs. weighl- 
Prints UPC/EAN, 20f5, UCC-128, Code 39. 120 - 
Prints scalable text and PCX graphics with bar 
codes - Packaged with LabelRIGHT Software, 
serial cable, ribbon and labels-Compiete-Sl895 

Worthington Data Sofutions 

(408) 4 50-9938 {800) 345-4220 


YOUR SALES MESSAGE 

about ttie special compuler product or service 
that you provide bakings in print 

THE BUYER'S MART 

car help you reacii currpuler professionals end 
produce valuable inquiries tor your company! 

Call Margot Gnade for more infonmalian 

603-924-2656 

or 

Fax- 603-924-2683 


Inquiry 653. 


BAR CODE 


Portable Bar Code Reader 

> Use as a PORTABLE, WEDGE, or SERIAL 
V 9V Battery Operation with Lithium Backup 
>2x16 Supertwist LCD Display 

> 54 Key Keyboard with Separate Numeric Keys 

> Real-time Clock Supports Date & Time Stamps 

> Reads all Popular Bar Codes {16 types} 

> Wand, CCD, Laser, or Serial Input Devices 

> Built-In Program Generator 

> Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside in Memory 

> Create up to 2SO Data Files per Program 

> Up to 250 Look-Up Files in Memory 
V- Built-In Calculator 

> Supports HAYES Compatible Modems 

> 64K Memory with Data Compression 

:► 30-day $$ Back Guarantee - 1 Year Warranty 

> Complete Un4 with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800) 641-4452 1817)571-9015 FAX (817) 685-6232 


BAR CODE READERS 

For PC. XT, AT. PS/2, & Serial Terminals 

>- Emulates Keyboard; Works With Any Software 

> Data Appears as Keyboard Input 

> Uses Enhanced Decoding Algorithms 

> Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial input 

> Reads All Popular Bar Codes (16 types) 

> Reads HIGH, MEDIUM, & LOW density codes 

> Auto-Dlscriminates Between Bar Code Types 

> Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 
>■ Daisy Chain Up to 96 Readers 

> Supports NOVELL Networks 

►- Supports US & INTERNATIONAL Keyboards 

> Direct From Manufacturer 

> 3fr-day $$ Back Guarantee, 1 Year Warranty 

> Complete Unil with LASER Scanner - £1095 

> Complete Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless, TX 76040 

(80016484452 (817)571-9015 FAX (817) 685-5732 


CREATE BAR CODE SYSTEMS 

Date Harvester Developer's Version can pul hand¬ 
held portable bar code data collection in your 
application. Generate system to scan, validate entries 
(lengths, types, etc.) and communicate data to PC. 
Format data for your software. Easy to use. No 
programming. Supports many portable tamiinaJs. DOS 
& UNIX 

AccuScan, Inc* 

PO Box 80037, Conyers, GA 30208 
(404) 922-1220 

inquiry 654. 
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THE BUYER’S MART 


BAR CODE 


BAR CODE 

1 

CD-ROM 




Bar Code Printing Software 
LabelWorks tor Windows 

»* Prints all Popular Bar Code Types {19 Types) 

v Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%^40C%), Templates 
>■ Rotaies Texi, Bar Codes, and Graphics 
>■ Supports Windows Compatible Fonts 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WANO/LASER/MAGNETIC CARD CONNECTIVITY 

- Keyboard wedges (IntemaVErifirnai) for IBM PC/XT/AT. 
PS/2, and portables 

* RS232 wedges lor WYSE, Link, Kimiran terminals 

* Bar code and label printing software 

- Full two-year warranty 

* 30-Day Money-Beck Guarantee 

* Extensive VAR/Dealer Discounts 

46560 Fremont BM., Stria 1Q9 Fremont. CA 94533 ft 510) *40-2870 

800-B66-4BAR FAX: {510) 440-2873 


* TOSHIBA * TEXEL * TEAC * 

* SCSI INTERFACE: TRANTOR * 

* MEDIA VISION * 

- WIDE SELECTION OF CD-ROM TITLES 
* CD-ROM CADDIES AMO ACCESSORIES 

Computers at Large 

Saratoga, CA 

Dedicated to CD-ROM technology. 

Please Call For Our Price List 

800-642-4194" 400 -255-1D01 

Fax 409-255r23Sa VISA & MasterCartt accepted 

> Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

>- Rich Tekt Support; Mix Styles, Types, & Sizes 

> Automatically Prints Serial Numbers 

Inquiry 658, 

Inquiry 663. 


BBS INCOME 




► Imports & Exports Graphic Files; 

TIFF, GIFF, BMP, PCX. WPG, WMF, TARGA 

► Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, &. Dot Matrix) 

► 30-day Money-Back Guarantee, $295 

* * * CALL FOR FREE DEMO SOFTWARE * * * 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 7GQ40 

« 648-4452 (117)571-9015 FAX (8171685-6232 


Free Report on how to go from 
$0 to $3,000 per month in BBS 
income in as little as 90 days! 

This valuable report outlines powerful marketing 
secrets to help you - find new subscribers, colled 
top dollar fees, get free publicity, lake credit cards, 
plus much more. Limited quantity. 

InfoLink -1 m$) 22 a- 9553 , fax 1 tai 9 }369-iias 

5GQ89 29 Palms Hwy. Sle, 254-6Y 

Yucca Valley. CA 922B4 


OPTI-CDfucAe™ 

Improve: CD-ROM workstation performance! 
Only $891 

UFTt-Cbcuffw™ takes idvama^c; ui Extended Mcmnry (XMS) to 
cache CD-ROM tin i n. Retrieve data from n high sprect cache 
insirod of dfreeily from the Cb-ftOM drive and alyilflrinrty 
improve your CD-ROM workstation perfurmaace! 

Ask tar our free trAUlft# of muting CD-ROM pmihlCri !i»riudi«R 
Ihc madtcrltttililtg OtiTI-NliT- CDROM nerwarklnfc Btrftware! 

ONLINE COMPUTER SYSTEMS, INC, 

A member inf the Rccd FJscvJer group. 

PUshFAX Into Hodinc JO 1-601 -2120 
501-42B-37D0 or FAX us jit 301-428-3700. 


Inquiry 659. 

Inquiry 664. 

SCANNER SALE 

» Stalnlesg Ste«t Wenct wMecoder 5249 

■ 3’ 1 CCD wMacoder S5S9 

* LS300C Laser ^decoder 5999 

* Badga Slot wfctacodor S374 

■ Mag Stripe EncoderiHeader (1 Jj or & tracks) $999+ 

* Windows Print or Read Software w/HP $249* 

■ POS Products - 1-5 YR WARRANTY ■ USA Made 

■ Oisiroealer Discounts * SPANISH DepL avail. 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

12140 Severn Way, Riverside, CA 92503 
(909) 270-00IS ■ {MXJt SS3-«52 ■ FAX (909) 270-0920 


MARKET TO EUROPE! 

The BYTE EURODECK 
offers you 

a unique opportunity 
to sell 

your computer products to 

BYTE's 

50,000 European Subscribers! 

Call Joseph for more info! 

(603) 924-2533 


New and Updated CDROM Titles 

Co MS WitidDWS CDROM, Thsnds of Windows prgrms,.$29.95 
Giga Games CDROM, Games for OOS/WlndawS-,-^....J3&.9S 

Space and Astronomy. ThsndsNASA ImageaAlaia..,.$39.95 

C Users Group Library, G source code..$49.95 

SimW M5D0S COROM, DOS Sharawaratfresware.$39.35 

Gfti Ham Radio CDROM. FCC Gallon Ob i Shrwar.321.96 

Gils Galore CDROM. Over 6000 GIF Images.........$39,95 

Hobbes OS/2 CDROM, OS/2 Sharewara/Freewana.$29.35 

Inquiry 655. 


Source Code CDROM, 650 Mb sou toe, DOS/Unlx „.$39.95 

Girtenbercf Project. Uleratiire and docs,,........$39.95 

Linux Operating Sys, m/m OS, X 11, full sre..$49.95 

Llbris Britannia. MSDOS T«h/Scl/EnBtneer„„,—.$69.95 

X11R5/Gnu CDROM, Full src. SPARC blrtanes..,,..^..,.$39,95 

Nebula tor MeXTBTEP, Prgms for Intel NeXISTEP.$59,95 

Ada Progiammrng CDROM, Compflera, source, dues.$39.95 

Aminel CD ROM, Amiga ShatEwararf reewaie .........$29.95 

CDROM Caddies, LFfetime Guarantee.$4.95 

Top qualify CD ROMs 100% salislted or full refund. 

WALNUT CREEK CDROM 

4041 Pika Una, Ste 0*211. Concord, CA 94520 

1-S00-7BB-9907 Visa/MC flMEn, Far +1-510-674-0821 

NEED A ONE STOP SOURCE 

FOR YOUR BAR CODE SOLUTIONS? 

NO PROBLEM 1 WE OFFER Quality' Performance * Value 

A lull line ar HEADERS ■ PRINTERS * PORTABLES ■ SAft 
CODE READERS FOR NOTEBOOKS ■ HEWLETT-PACK¬ 
ARD SCANNERS ■ MAGNETIC STRIPE READERS, Our 
readers plug and play wish your existing system wilhout add¬ 
itional software. CALL ABOUT OUR 39 DAY GUARANTEE * 
TECHNICAL SUPPORT ■ OEM/VAR DISCOUNTS- 

INTERNATIONAL TECHNOLOGIES & SYSTEMS 

Eastern USA 1 BOD ) 876-1606 BD4 272 0136 Inti. 

Western USA MOO) 226-9467 m 1 72-0357 Hi 



Inquiry 656. 

Inquiry 660. 

Inquiry 665. 


CAD/CAM 


CELLULAR PHONES 




PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable. cost- 
effective data entry. They emulate your keyboaitf, so 
data looks just like it was typed in! Choose from 
stainless steel wand, laser gun, CCD, and magnetic 
stripe scanners. Also, powerful label printing 
software. Great warranty. Generous reseller 
discounts. 30-DAY MONEY-BACK GUARANTEE. 

Seagull Scientific Systems 

15127 N.E. 24th, Suita 333. Redmond, WA 9B052 

1 -800-758-2001 206-451 -8966 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! e _._ 

indojter LPT™ sofiwato 

NEW VERSION 3 visa/mc 

■ Controls up to six slop motors simiritarKtousfy 

* Linear and Circular Interpolation. 

■ Now leatureg la nocommodAla machine control. 

* Easy-to-use DOS device driver. Super Manual, 

* CAD-CAM interface available. 

. CwpCfemlAaMieU Ave. 

Ability Systems R^Mianii2iw.4aM 

1 J FAX: I2ia 657 7015 


TWO CELLULAR PHONES 
WITH ONLY ONE NUMBER 

Our cellular software will allow you to 
change phone numbers and elec¬ 
tronic serial numbers on 

MOTOROLA - MITSUBISHI * PANASONIC 
NEC * RADIO SHACK - NOKIA 

WHY RAY TWO CELLULAR BILLS? 
Put the same number on as many 
phones as you like! 

Only $4951 

We can also sell you a hand held 
cellular phone with your existing 
number for only S395.00I 

Cellular Press 

421 N. Rodeo Dr. #15318, Beverly Hills, CA 90210 

Phone: 310-289-2174 

Fax on Demand: 305-346-7674 

Call from your fax handset and follow the voice 
prompts to receive complete technical specifications 


Inquiry 661. 

DATA INPUT DEVICES 

Bar Code, Magnetic Stripe Readers for mterocomputers 
& terminals, including IBM PS/2 S others, DEC, 
Macintosh, AT&T. CT, YVy&e. Wang. Ail readers connect 
on the keyboard cable & are transparent eo all software 
UPC & 39 print programs, magnetic ancodars. & 
portable readers are also available. 

TPS Electronics 

4047 Transpod, Palo Alto, CA 94303 

415-856-6833 AppleLink; BARCODE 

1 -800-526-5920 FAX: 415-856-3843 


3-D CAD-CAM - $495 Special 

Power packed BQHCAD-CAM leaded wiift Isma saving features is the 
preferred choice In the industry Automatic fillets, nesting, IODOk 
ioom, verify data, macWnaMa fonts. Aytocaf" interface, calculator, 
tool path simulation, culler compensation. macros, editing functions 
- are just a few or the many features avalabte, used on an types of 
6-code machines n also posts to the Indexer-LPT direct- 

PC-CNC Bench Top Mill • S3,500 

9 x 6 x 6.5 - The M-1Q0Q is perfect for small parts manutacfitrinfl, 
prototyping, jewelry marking and engraving. 

BOBCAD-CONTROLS Bam-6pm PST 
000 501 -2856 31 0 337-6252 310 337-6676 (FAX) 


Inquiry 657. 

Inquiry 662. 

Inquiry 666, 
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COMMUNICATIONS 


DATA/DISK CONVERSION 


FLOPPY DISKETTE 


PC VOICE MAIL KIT $1795 

* Voice Processing on your PC * Software and 4 
line board included * Order Taking * AUDIOTEX * 
Voice Messaging - Never miss another call! * 
HUNDREDS OF USES ■ Don't pay $l,000s 
GALL TODAY FOR Free DETAILS * 2 yr warranly 

Amerifax Services Corp. 

572 W Market St. #5, Akron. OH 44303 

(216) 253-8787 - (216) 762-6050 Demo 


inquiry 663. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFE WARE Coroputerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
tiieft. power surges and more. One call does it all. 

1-800-800-1492 

SAFE WARE, The Insurance Agency lnc> 

TO Box 02211,2929 N. High Si.. Columbus, OH 43202 
Now available In Ontario!I! 


Inquiry 669. 


THE #1 CHOICE 

In disk & tape conversion 

for many leading corporations, government agencies, 
law firms, and companies in every anduslryMrvorld-wida. 

Free test - Satisfaction guaranteed 

Graphics Unlimited Inc. 

30W Second St. North. Minneapolis, MN 55411 

(612) 580-7571 FAX: (612) 588-6763 
1-800-745-7571 


Inquiry 674. 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from 
over 5000 formats including 3Vr", SV”, 8 1,1 disk 
formats & word processors. Disk-to-disk con¬ 
versions also available. Introducing CD-ROM 
conversions. Cali for more info, 

Pivar Computing Services, Inc. 

165 Arlington Hgis. Rd. r Depl. J#B, Buffalo Grove, IL 60089 

(800) Convert (708) 459-6010 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 

* We are a manufacturer under the licence 
of Sony corporation. 

* Our disks are all 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 

* Available products: 2HD r 2DD, Clam Shell. 

* Our own brand MEGA and OEM or bulk 
are also available. 

* Duplicator & wholesaler are welcome. 

INMARK 1ND. LTD. 

fHK) 

1A Man Focmg Industrial Bldg, 

7 Cheung Lee Slreel 
Chal Wan. Hong Kong 

Tel: (852) 658-2203 Fax: (B52) 897-3700 

YHC CASSETTE IND. LTD. 

(TORONTO) 

75 Salisbury Square, Scarborough 
Gnt. Canada M1V3K1 

Tel: (416) 321-1179 Fax: (41$) 321-8451 


Inquiry 679. 


CROSS ASSEMBLERS 


DISK DUPLICATION 


FLOW CHARTS 




Cross Assemblers ^ 
Simulators 

Disassemblers 

PseudoCorp ^ 

716 Thimble Shoals Bhrd. Newport News, VA 23606 

(804) 873-1947 Fax (804) 873-2154 

BBS (804) 873-4038 


FULL SERVICE DISKETTE DUPLICATION 

* All disk formats, 100% virus checked 

* Available in a variety of colors 

* Custom silkscreening 

* Bulk diskettes also available 

Manufacturing diskettes In the U.S . since 1978 

Syncom Technologies, Inc. 

1000 Syncom Drive, Mitchell. SD 57301 

1-800-843-9862 


FLOW CHARTING 3 

1 FHiENQL'r 1 ■ H#i resolution prim outs... 

1-.-1 dpt main* or La&&r (only i 

* Mutti-page charts. L $250 ) 

<^>A3T portrait tn larwtscap* V S 

«Import/export capabilities 
(^FLEXIBLE") ■ 35 ^apes. 10 toflES, 4 line Styles 
——- Call for free demo disk! 

PATTON & PATTON 800-525-0082 ert. 1317 

S o11 w a re G o r p □ r a E i d n 4S5 CKtiraneO. Ejfargar -Hill, CA Kfl3? 
Seetxirad on page 248 


Inquiry 670. 


Inquiry 676. 


Inquiry 680. 


DATA CONVERSION 


Tape & Optical Data Recovery 

Any Tape, Optical,. Cartridge of any format whether 
partially overwritten or damaged, Vogon the world 
leaders in Tape 5 Optica! Data Recovery can recover 
any data anywhere on the surface Recoveries from 
1/2T 1/4", DC20Q0. 4mm. Arum Exabyte, DEC TKxx, 
3480, Worm. Magneto Optical etc. 

VOGON International Ltd* 

USA: 405-321-2585 Fax: 405-321 -2741 

UK: +44 (0) 734 890042 Fax: +44 (O)734-0tOO4O 

Conversion & Duplication Systems & Bureau 

Inquiry 671. 


DATA RECOVERY 


Data Recovery & Repair 

* High Success Rate/Fast Turnaround 

* 24 Hour Service Available 

* Lowest Prices on Disk Drive Repair 

* Clean Room 

We Repair MFM/RLL/SCSI/ ESDI /IDE 

AA Computech, Inc. 

2B170 Avenue CrwIterSleiM05, Valencia, CA 91355 

(BOO) 360-5801 (805)257-6801 Fax (805) 257-6805 

Inquiry 672. 


E-MAIL 


WEEMAIl and Tickles! 

Simple and inexpensive E-Mail 
and personal pianning Tickler" 

* One Price for any size network - $ 149,00 

* Unique screen handling - 

quicker and easier than even a mouse I 

* Works on any Nelbios network 

* Call for a FREE sample disk 

W.E. INC. (800) 900-9064 

Inquiry 677. 


EDUCATION 


B.5. & M.S. In COMPUTER SCIENCE 

The American Institute for Computer Sciences offers an in- 
bepth home study program lo earn your Eachator of Science 
and Master df Science degreea in Computer Science al 
home. B.S. subjects covered are: M&'DQS, BASIC. PASCAL. 
C, File Processing, Data Slnjcturea & Operating systems. 
M.S. program indudes subjects in Software Engineering and 
Artificial Intelligence. 

AMERICAN INST, for COMPUTER SCIENCES 

2101 .BY Magnolia Ave. South, He. 200, Binnigum, AL 3S205 

800 - 767-2427 205 - 323-6191 


WINDOWS FLOWCHARTER $129 

RFFIqw 2.0 is a professional drawing tool tor 
flowcharts & org. charts. Requires Microsolt Win¬ 
dows. 100 shapes auto adjust in size. Diagonal 
lines and curves. Aulo line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via the Clipboard. Gall for free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court, Loveland. CO 80538 

P hone: (303) 663-5767 FAX: (303) 660-4889 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Inttependerti Provider, serving ifte Deafer, 
Professional, Corporate, Government, and 
_Educational Buyer since 19B5_ 

APPLE II & MACINTOSH 

SYSTEMS • PARTS • EXCHANGE REPAIRS 

Cal! for a Calalog... 800 - 274-5343 

INT’L: 617-275-4600 • FAX: 617-275-4848 

205 BURLINGTON ROAD * BEDFORD. MA Q173Q 


inquiry 681. 


Ontrack 

DATA RECOVERY 


•Professional service rercunmEuded by major hard 
drive manufacturers * Expertise in virtually every 
operating system S. media storage device * 24-hour 
support with weekend, priority, & on-site service 
available * For fast, successful results, call: 

MN: 1-800-872-2599 • CA: 1-880-752-7557 
UK: 44-SI-974-5522 * GERMANY; 0130-815-198 

Cap. JNaaajmarters.- 6321 ButyDrtve, Edfen Frafrie, MN 55346 

Inquiry 673. 


ETHERNET TEST EQUIPMENT 


ETHERNET TEST EQUIPMENT 

IP you are infeTBStExJ in trie 38 mnmifcSCiurete nf 75 nelwprti 
monitors, protocol analyzers and cable testers, call Quick 
Source now. 

You will receive by fax, at no charge, all 33 suppliers' 
product names, locations, 500, lax and Ollier access 
numbers and who to ask for in their sales, marketing and 
(ethnical support departments. Most product brochures are 
available as well. 

(702) 747-0219, ext. 75 
Quick Source 

_ timpartial, Current, Quick, Complete _ 


Inquiry 678. 


HEWLETT-PACKARD 

Buy “ Seif - Trade 

LaserJet CoforPro 

DeskJet DraftPro 

Rugged Writer DraftMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 

4117 &&gonct Awe S - Birmingham, AL. 35222 

Phone: (205) 5©1-4747 Fax: (205) 59Ml0B 
(800) 638-4833 


Inquiry 682. 
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THE BUYER'S MART 


HARDWARE/COMPUTERS 


SECURITY 



NEW! 20MHz 16-bit FORTH Single Board 
Controller with Set* W-bit A/D, 3cb 8-bit D/A 

TDS2Q2G FORTH CONTROLLER AND DATA-L0G0E FM 'k 3" board uses 
Hitachi 10-bil HB/532 CMOS pP Screams along al 3M|P$, but runs on Qty 
Sdna. On beam hlglHwfll easy FDHTH liiinuaoo and KamMemo n«d 
far in-cirnilt nmulafian' Up to S12IK NVRAWC 45H PflDM Atladi taybaaid. 
I«t. 1C DEriphsfrals. Interrupts, mdtefestinp ^huog liner, editor 33 1/8. 
acRS-232. £l6v 3COM tatarSagung 1 Free ready-matte software SOMwte 
Program with PC. U$S Tor machine cpittntri, datj-logflifiB. nispflclidn 
raiotes. remoltt nwiitunug, rtE *299 STARTER PACK S49BL 

CAL L NOW FOR DETAILS! 

Sa etig Company tel: {7161425-3753 

European Technology fax: (716)425-3635 


FIGHT PIRACY! 

* EVERLOCK 3.0 * 

SOFTWARE CORY PROTECTION 

New Option Board Sale-New Rerruate Hegietraiion 
New CPU LOCK-CD ROM LOCK and more 
★ EVERKEY HARDWARE LOCKS + 

Az-Tech Software/ Inc. 

Call for a 201 Easl FrartkSn, Richmond, MO $4095 

FREE (BIS) 776-2700 

Demo (800) 227-8644 fax (9 16 ) 77G-B39S 


Inquiry 683. Inquiry 688. 


HARDWARE/EMBEDDED 


SC/FOX™ EMBEDDED COMPUTERS 


PC P«nllBl Chores wr Plugin Burris: 15 HIPS aw 50 MIPS bwfl, 
using itoscaa 32-txl CPU orlhe ifrbd Harrs ATX 2000"“ 


VME Mnaler/Slflve Syaiem- Conlroltw SBC: Ifl MIPS avg 70 MSPS butf. 
uses FTX 20M qpu. SCSI, 2sw. I pit pwte. tefitoKtyles. 

StuiwWUnne Singfc Board COmpylera: 10 MIPS aim 00 MIPS buna, 3U 
Of IOO 51 I Mrrwn eurocard^izH u«ig ether SC32 « FtTX 2000 
Sftem for BfnlHcWed real-time CWftrCi, date acquisition, robotics, am) 
processing. DEM software diwetepmenl system *dudod 


SILICON COMPOSERS INC (4 IS) 961-9776 


American Technology 


THE ULTIMATE SOFTWARE SECURITY 

» STOPGOPV family - UNCOPIABLE copy protection 

• ST OP VIEW software encryption 

• NETLIMIT networt license metering 

• DOS, Windows, Macintosh, OS/2, suppdil 

• IMo source code changes required - lor ANY of out prod¬ 
ucts In ANY environment 

• Our products destroy ALL of our competition 

• Gall lor FREE demo disk, or to discuss our products' 
MANY options 

BE I Computer Systems, Inc* 

14105 Heritage Lana, Silver Spring, MD 20906 

IIOIITRT-ABHI ■ *0B/B7$-?#4 - 3mfl711P94 ■ FAX:31li;4filM«5 


Inquiry 684. 


Inquiry 689, 


LANS 


The $25 Network 

Try the 1st truly low-cost LAN 

• Connect 2 or 3 XTs, ATs, 386s, 486s 

• Uses serial ports and null modem cabfe 

• Runs al 115K baud ■ approx 8500 bytes/sec 

• Runs in background, totally transparent 

• Share disks and printers, etc. 

• Needs only 15K of RAM 

Little Big LAIM 

The moat flexible network 

• Peer to Peer LAN to 250 nodes 

• $75 total software cost, not per node! 

• Link via serial, parallel, or Arcnet 
■ Link via Ethernet or Modems soon 

• Mixed mode routing 

• Typically only 35K of RAM 

Skeptical? We make believers! 

Information Modes 

P.O, Drawer F, Demon, TX 76202 

Tech 817-387-3339 Orders 800-628-7992 

Hours 1-5 Mon/Wed, 9-S Tue/Hm/Fri CST 


Inquiry 685. 


Cop's Copy Lock II 

The professional software protection with 
TRUE Machine Install. Option Board safe. 
OS/2, Networks, Windows, and Trace 3020 

LINK Computer 

Inti: + 45 31232350 Fax: + 45 31238448 
US/CAN: 408-729-6162 FAX: 406-923-7061 


KEY-LOK SECURITY 

Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom¬ 
ical- Transparent to PAR ALLEL/SE RIAL port, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing DOS/UNIX. Also, access 
control system and diskette drive locks. 

MICROCOMPUTER APPLICATIONS 

3167 EL Otero Circte. Littleton, CO 90122 

(303) 770-1917 FAX: f303) 770-1863 


Inquiry 690. 


SOFTWARE PACKAGING 


STOCK PACKAGING 

to help you 

market your software 

ask for catalog 93QS2 

call 708 390-7744 

or fax 708 390-9886 

PolyQuick Co. 

1243 Rand Road, Des Plaines, IL 60016 


Inquiry 693. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, foeads-down data entry 
with Iwo-pass verification, edit language, 
operator stats, much morel Designed (or 
the PS/2*, PC, XT, AT or compatibles. 

PCs from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21929 Makah RtL, Fax: 206/776-7210 

Woodway. WA 96020 USA -000/36641203 


SOFTWARE/ENGINEERING 


Circuit Simulation 

New Windowi/Windows NT CAB Tools 
Introducing The First and Only 

Interactive SPICE 

Experience Analog and Mixed signal simulation 
like you ve never seen before 

"Just like being at the Bench. " 

includes: 

• dew lsSptce4: Interactive Circuit Simulator 

• Real Time Cross Probing between 

Schematic editor and Simulator 

• Model Libraries, more than SUDD Parts 

• Fnr PC, DEC Alpfia, Mips .Macinfosh 

Full SPICE programs starting at $95. Complete 
systems with schematic entry, IsSpice 4, models, 
and waveform graphics only £2595. 

Call or Fax for your Free Demo kit 

P.O, Box 710 San Pedro, Ca 90733-0710 

ret(310)833-0710 • . 

FAX (310) 833-9658 I fl IUSOTT 


Inquiry 694. 


NOTEBOOK PERIPHERALS 


Auto Power Adapters 

car adapters! available To r roost portable computers anti 
printers, Proprietary designs from Empire Engineering, 
through, disinfeullen. or OEMs 

* Small package wilh high efficiency 

- Plugs bo 1 ween computer and lighter receptacle 

* £99 to SI 29 * Designed and made in USAM 

Custom adapters designed Tor OEMs * S-edal Interlace Cards 
fw Texas Instruments, Toshiha. arwf Evefcx/Sartyo, 

Empire Engineering 

California USA 

tel 805/543-2816 fax 805/543-2820 


Inquiry 686. 


SERVER MIRRORING 


No^Stop Network 

The software solution to provide full 
Level 3 Fault Tolerance for PC LANs. 

■ Server Mirroring 

* Uninterrupted Processing 
- Continuous Backup 

* Any Network Operating System or 
Serve r environment. 

Nonstop Networks Limited, NY T NY 

_ 212-481-8468, Fax 779-2956 

Inquiry 691. 


SpiceAge*4W 

Windows Analog Circuit Simulator 

The following and MORE at under $1000: 

-AC, DC. TransJemL, Fotirlar, Temperature analysts ■ Fully 
expandable library - Analog & digital tonriportenle 

- Transmission line primitive * Real signal node names 

- Graphical real time ■ Group delay - Component sweeping 

Tatum Labs, Inc. 

1287 N, Silo Ridge. Ann Arbor, Ml 4*108 

313-683-8810 


Inquiry 695. 


SCIENTIFIC SOFTWARE 


Scientific & Technical Software 

Free catalog 
Call 1.800.622.3345 

SciTech is your gouroe for she best value' in scierltfig and 
technical software. More than 750 products, 
t. 312,472.0444 2231 N. Clyboum Ave. 

FAX t. 312.472.0472 Chicago, IL 60614 


Inquiry 687, 
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SOFTWARE PACKAGING 


SOFTWARE/GRAPHICS 



FREE SOFTWARE 
PACKAGING CATALOG 

Everything y&u will mred to Package, Distribute, anct Ship Your 
Software! 1 From manuete and binders to mailers and shippers 

LABELS * LABELS • LABELS 

For your dtf&kettes, plain or custom pmied 
dor matrix or laser primer,. free samples 

-■•FREE CATALOG*-- 
Hke & Associates 

6566 Monttoeflo Or, West Chester. OH 46063 

Phone/Fax: 513-777-8586 


TIFF, PCX.TARGA, OIF, PIE, BMP. OCX. EPS. WMF WPG. PICT, JPEG 

AccuSoft Image Format Library 4.0 

(new version) 

"The most comprehensive raster support library on the martsat" 
Import, export, convert, display, and print all above formals! 
Includes several sample programs with source code. Supports 
all languages. Formal cumpaliblllty guaranteed 1 G3, G4. tiFF-F, 
mu Hi-page images etc. Rotate, zoom, scale, color t eduction, 
sharpen, special-effects etc. Versions for DOS, Windows, NT, 
Watcom, OS/2, anti others. 

AccuSoft Corporation 

160 E. Main SL. P.O. Box 126 f, Westboro, MA 01581 
(BOO) 525-3S77 (508] 898 2770 FAX (S08) 898-9692 


Inquiry 692. Inquiry 696. 























































SOFTWARE/GRAPHICS 


SOFTWAR E/SCf ENTIFIC 


UTILITIES 


Windows Graphics Library 

Easy to use library for image manipulation. 

read/wrile: SMP, FLC, FLI, GIF, JPG, PCX, TGA, TIFF 
eMects: brightness, b*ur. edge detection, (lip, rotate, scale, Bln. 
*• image compression up to 1D0:T. 

Available as DLL or MS/Borland C library. 3-199 
Distributors welcome, 

A i M Inc. 

Lj.Sram 8, 41000 Zagreb, Croatia 
Faxphone: *385 41 61 1 12B E-mail: CompuServe 73423,3143 

Inquiry 697. 


VTgX Scientific Desktop Publishing 

* Scalabla Fonts * Font effects * Typeface customization * 
Equations * Tables * Graphics ■ Foreign languages • 
Multi-lingual spell & hyphenation ■ IDE * On-line help ■ 
Dos, Dos-32 and Windows versions * From $199 
Tp< of Tomorrow'-Noiices of AMS. March 1991 
Call now for a FREE DEMO DISK 

MicroPress, Inc. 

68-30 Harrow Street. Forest Hills. NY 11375 
Tef (71 8> 575-1816 Fax (71B) 575-8038 


inquiry 703- 


C/C++ CAD/GAM/CAE Developers Kits-Windows/flOS 
NEW RELEASE! TG-CAD Professional v.5.D. 

Replaces TG-Professional y.4.0, Includes updated 2D & 3D 
geometric development kits, DXF In/Out !o release 12 end 
new drawing programs, This four pan developrnenl kit is 
iruly “The Ullimale CAD/CAM/CAE Programming Engine/ 
Comes with or wltfroul source code. 30 day guarantee. Use 
MSC/C++. Borland C/C++. Turbo C/C++, WATCOM C/C++ 
or Mefawane High C/C++, Cali 1-800035-7760 or Fax 214- 
423-72BS for free 30 page Jechnical paper, 

DISK SOFTWARE, Inc. 

109 S. Murphy Rd, Plano. TX USA 7S094-997I 


Inquiry 698. 


Sirlin’s CAD ++ ENGINE 

■ Read and Write AutoCAD DWG and DXF files. 

+ Object oriented, modular, database-like access 
to CAD dale. 

- View. Print (rasterize), Plot (vectorize), and 
Pick (interact) modules. 

* Available for C/C++ lor DQS r Extended DOS. 
Windows, Sun and other Unix systems. 

Sirlirt Computer Corporation 

25 Orchard View Dr. Ste 14, Londonderry, NH 03053 
Phene: (603) 437-Q727 ■ Fax: 4374J737 


Inquiry 699- 


SOFTWARE/MATHEMATICS 


ORSYS - $299 

OPERATIONS RESEARCH SYSTEM 

* Linear programs up to 3000 by 15000 

* Mixed-integer and discrete linear programs 

* Nonlinear objective end quadratic programs 

* Transportation and Transshipment models 

Eastern Software Products, Inc. 

P.O. Box 15328, Alexandria, VA 22309 

(703) 360-7&QQ Fax (703) 360-76 54 


Inquiry 700. 


FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 

Over 350 programs for Windows, DOS. Mac, 
Amiga, UNIX 

800-775-6745 

RockWare 4251 Kipling St„ Suits 555 
Sc ten tific Software wheat Ridge. go acoas 

(303) 423-5645 * FAX (303) 423-6171 


SOFTWARE/VOICE/FAX 


MULTI-VOICE® TOOLS 

MuJli-Yacfl Tools is a camptele davBiapmBnl Toolkit tor Pascal or “C 
to access all ite teatures for most speech processing boards available 
today. I! fwfpfi you write MULTI-LINE VOICE APPLICATION systems in 
minutes, A number of programming examples are provided. Ail 
programs and libraries are delivered With source Code. 

Dialogic, Rhetors. Pika, VRX: $539 Wetggn fSin^e Line): m. ALSO 
AVAILABLE: Fax Prog rammer's Todhll (|1B9). Based on CAB 
specifications. Visa/MC accepted 

ITI Logiciel 

4263 CristopteColomb, Montreal, Quebec, Can. H2J 3G2 

TEL (S14) 597-1592 FAX (514) 526-2362 


STATISTICS 


NCSS 5.x Series - $125 

Eaay-la-uao menus & Spread sheet, Multiple regression. 
T-tests ANOVA (up to 10 factors, rep, measures, 
covariance). Forecasting. Factor, cluster, & discriminant 
analysis. Nonparametrics. Cross Tabulation. Graphics: 
histograms, box, scatter, alt. Reads ASCII/Losua. Many new 
add-on modules 

NCSS 

329 North 1000 East, K&ysvflle, UT 6*037 

Phone: 801-548-0445 Fax: 801 -546-3907 


Inquiry 704. 


SOFTWARE/MODELING 


TRANSLATORS 



New from Probots, Inc.: Introducing GMS 

Easiest & most powerful modeling & simulation fool avail, 

■ systems specified by natural mathematical relairanshirS 
(algebra., matrix, logic, differential, empirical, 8 heuristic) 

* Ideal tor business, engineering, biological, A social applications 

* integrated editor, compiler, a graphical analysis 

* Support tor automated design, optimization, S causal analysis 

Full System $465, Intro System SI95 

Probots, Inc. 41 3-586-8929 

BO Danwn Road, Sie. 3307 Of\f\ c: m E„ rw 

Northampton, MA 01060 owaim-casy 


software 

TRANSLATORS 

FORTRAN IV to C PU) [Subset G) to D 

CMS-2M to Ada ASSEMELY (PAL-IT) tn C 

METAMORPHOSIS CUSTOM Translators 

(User-defined) 

Call or write for product brochure to: 

J, H, Shannon Associates, Inc, 

P.O. Box 597. Chapel Hill, NC 27514 

(919) 929-6863 


Inquiry 701 * Inquiry 705, 


SOFTWARE/PHOTOGRAPHY 


The Photographer's DalaGulde contains many useful 
tables for the amateur and professional, Sun/moon 
almanacs available for UK. USA, Aus/NZ and Canada 
also CineGuide option, The Photographers DataBase 
Is for the storage of shot details and includes label 
printing and an image display option. Reviewed U.K. 
photo mags. From £6D. 

Douglas Software 

14 North Drive, Littleton, Winchester 
Hampshire, United Kingdom, 5022 6QA 

Tel: (44) 962 B80495 Fax: (44) 962 776671 


Inquiry 702. 


UNIX ON CDROM 


UNIX Clone for $39.95 

Trans-Amorifech presents LINUX Pius and BSD CD- 
ROM Latest versions of LINUX and BSD with X- 
windows, TEP/TP development environments. 

ALL SOURCES ARE INCLUDED. 

! REAL UNIX POWER for the PRICE of DOS I 
ONLY $ 39.95 

Trans-Ameritech Enterprises 

2342A Walsh Ave,, Santa Clara, CA 95051 
408,-727-3883 _ FAX 408-727-3582 

Inquiry 706. 


PEN PLOTTER EMULATOR 

FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Scrqon preview - zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2,1 or higher. $119+$3 S&H. VISA^C/Chk/MO. 

FPLOT Corporation 

24-16 Steinway St., Suite 605, Astoria, NY 11103 

71 S-545-3505 


Inquiry 707, 


FAST LOAD 

File-Smart Disk SPEED-UP 

Fast Load keeps files in E/XM5 for uttrafa&l 
access/exec. Faster, safe r and more compact than disk 
cache or RAM dl&k. Speeds up your existent disk 
cache, too. Great for networks (under 5K RAM). Price: 
$49 VISA/MC/AMEX. 

OMEGA POINT, INC. 

25 Birch Road, Framingham, MA 01701 
TEL (508) 677-1819 FAX: {&08> 677-0915 


Inquiry 708. 


WINDOWS 


FOREIGN LANGUAGES 

Arabic, Hebrew. Russian. Chinese, Japanese, 
Indian, S.E, Asian - all the world's languages in 
Windows. Full support for mixing Arabic. Persian, 
Urdu, H&brew + English. Chinese and Japanese 
type vertically/horizontally. Easy to use! From 
$149.95, Call or writ# (he WinLanguage" experts! 

Gamma Productions, Inc. 

Tel 310-394-8622 Fox 310-395-4214 

710 Wilshira Btvd, #609, Santa Monica, CA 9Q4C1 


Inquiry 709, 


THE ULTIMATE B&S 

FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE, (n/8/1) 

217 - 792-3663 

Customer Sorwte 415-251 -4429 


Inquiry 710. 


International 

Marketers: 

Sell your computer products in one of 
the fastest growing markets today! 

Reach 78,000 LATIN AMERICAN 
BYTE READER5 

Now you can advertise in 

1, 2, or all 3 Latin editions of BYTE 

BYTE Mexico 
BYTE Brasil 
BYTE Argentina 

Give Liz at Global Ad-Net 
a call today for more into: 

603 - 876 - 431 1 


Inquiry 711. 
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YOUR DIRECT LINK 

ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


Inquir] 

Y No. Page No. 

Phone No. 

23$ 

2CD-RQM.LLC 

294 

214-3BCH3126 


A 



61-82 

ABACUS SOFTWARE 

42 

800-451-4319 




ext. 21 

277 

ADD NET COMPUTERS 5 SW 

274 

800-951-1113 

240-241 ADVANCED LOGIC RESEARCH 

116 

714-581 -6770 

268 

ADVANCED MICRO DEVICES 

34-35 

800-222-9323 

033 

A-FOUR TECH CO LTD 

40IS 231-036-2-218-9908" 

54 

AITECH INTERNATIONAL 

235 

300-882-8164 

S3 

ALADDIN KNOWLEDGE SYSTEMS 65 

800-223-4277 

152-183 ALPHA PRODUCTS 

293 

203-259-7713 

* 

AMBRA COMPUTER CORP 

328-D. 33 

800-239-4911 

* 

AMBRA COMPUTER CORP 

44-45 

800-239-4912 

* 

AMERICA ONLINE INC (NA) 

242A-B 

800-827-6364 

164 

AMERICAN AOVANTECH 

294 

600-800-6669 

242-243 AMERICAN MEGATRENDS 

170 

B00-892-6B43 

55 

AMERICAN POWER CONVERSION 112 

6QO-aOO-4APC 




DPT A2 

218 

AMREL TECHNOLOGY. INC 

296 

8D0-6BAMREL 

525 

ANTEX ELECTRONICS 

40IS 16 

310-532-3092 

278-274 AP PROFESSIONAL (NA J 

143 

619-699-6446 

165 

APPRO INTERNATIONAL INC 

265 

408-732-6091 

140-141 ARI5T0 GRAPHIC SYS (EUROPE) 53 +4tMOflBOM25" 

140-141 ARISTO GRAPHIC SYSTEMS (U.S,) 53 

300-031-7646 

177-175 ARNET CORP 

267 

300-377'5515 

142 

ASK-ME MULTIMEDIA 

236 

613-5614)603 

235 

AUTOTIME 

297 

505452-3577 

185-136 

AXIOMATIC 

296 

9O5-6Q2-9270 

187 

AXONIXCORP 

296 

601466-9797 


B 



450 

BIX 

311 

800-6954775 

66-57 

BORLAND INTERNATIONAL 

11 

800-336-6464 




exl. 7672 

* 

HYTE BACK ISSUES 

199 

603-924-2540 

* 

BYTE DECK |NA) 

246 

603-924-2596 

* 

BYTE EURODECK (INTLJ. 

223 

603-924-2533 

* 

BYTE SUB MESSAGE 

95 



c 



275 

CAD WAREHOUSE 

266 

600-487^0405 

501 

CHERRY MIKROSCHALTER 
GMBH (INTI) 

252-253 

+49-964-3180 

167 

CITITRGNECS 

276 

818-856-5688 

504 

COBALTBLUE 

40IS21 

404-518-1116 

66-60 

COLORADO MEMORY SYSTEMS 43 

800-451-0697 

278 

COMPAQ SYSTEMS (N.A.) 

2-3 

800-345-1518 

502-503 

COMPEX INC (INTLJ 

143 

714-630-7302 

* 

COMPUSERVE 

96A-B 

800-848-8199 

70 

COMPUSERVE 

97 

800-849-0199 

244 

COMPUTER ASSOCIATES 

125 

800-225-5224 
DEPT. 20600 

245 

COMPUTER ASSOCIATES 

133 

800-CALL CAI 




ext 190 

* 

COMPUTER BOOK 




CLUB, THE(NA ) 

190 A-B 


• 

COMPUTER BOOK 




CLUB, THE (N.A.) 

191 

717-794-2191 

152 

COMPUTER DISCOUNT WRHSE 264-265 

800-959-4CDW 

505 

COMPUTER QUICK (INTL] 

246 

415-861-8330 

153 

COMPUTERLAND UNLTD 

260 

818-884-8644 

165 

CGMPUTERWtSE 

300 

800-255-3739 

230 

CONTROL CONCEPTS, INC 

295 

800-922 9259 

* 

COPJA INTERNATIONAL LTD 

240 

708-682-8898 

73 

COREL SOFTWARE 

25 

800-772-6735 




exl. 20 

266 

CREATIVE LABS INC 

6-9 

800-998-LABS 

265 

CREATIVE LABS INC 

63 

800-998-LABS 

74-75 

CTX INTERNATIONAL INC 

213 

909-596-6146 

75-77 

CUHTIS INC 

256 

612-631-9512 

246-247 CYBEX CORP 

127 

205-430-4030"' 

506-507 CYBEX CORP(INTL) 

CIV 

205-430-4030“ 


D 



218 

DATA W0 

298 

800 332-8246 

190 

DATALUX CORP (1NT*L) 

296 +44-306-876710 

159 

DATALUXCGRP (1NTL) 

297 +44-306-876718 


Inquiry No. Page No. Phono No. 


190 

DATALUX CORP (NA) 

296 

800-OATALUX 

169 

DATALUX CORP (NA) 

297 

000-DATALUX 

* 

DATAPRO (INTL) 

44-45 

609-764-0100 




fc*t. 2777 

225-226 

DAVISON-WORTH CORP 

290 

00O-66S-2707 

248-249 DCA 

123 

800-340-3221 

* 

DELL COMPUTER CORP (N.A.) 

CIV 

BOO-626-8280 

* 

DELL COMPUTER CORP (NA) 

cm 

000-626-3260 

7B 

DIAGSOFT INC 

ST 

800-342-4763 

530 

DIALOGIC TELECOM EUROPE 

40IS 22+32-2-725 4275" 

235 

DIALOGUE TECHNOLOGY 

297 +000-2-9317614“ 

127 

DIGICOM INC 

12-13086-2-917-9099** 

79 

DIGITAL EQUIPMENT CORP 

15-17 

000-332-2717 

154-155 DISTRIBUTED P ROCESSING TECH 262 

000-322-4 DPT 

508-509 DR HUGGLE 




& PARTNER GMBH 

40IS11 +48-24MD3117” 

136 

DSP SOLUTIONS / DIG1SPEECH 

181 

916-621-1707 

E 

527-528 ELEX INFO SYS INC (1NTL) 

191 

415-325+8071 

191 

ELEXOH INC 

294 

201-299-1615 

60 

ELIASHIM MICROCOMPUTERS 

236+972 4-520613” 

171-172 EMBARC / MOTOROLA 

284 

60O-EMBAFtC4 




exl. 330 

ITS 

EXXUS 

289 

800-557-1000 


F 



510 

FAST ELECTRONIC GMBH 

mS 5 +49-09-539000-28 

532 

FINSQN (INTI) 

33+322-66987027” 

156-157 

FIRST SOURCE INTL 

270-271 

714-500-9066 

81 

FUTURESOFT ENGINEERING 

247 

713-496-9400 

* 

G 

GATEWAY 2000 

72A-X 

800-846-2058 

* 

GATEWAY 2000 

72-73 

600-846-2056 

229 

GENERAL TECHNICS 

295 

000-407-2530 

192 

GENOVAT1CHM, INC 

297 

800-822-4333 

511 

GFK HAMBURG 

4{US 9+494Q-231-709“ 

82-83 

GLENCO ENGINEERING 

95 

000-562-2543 

193 

GMM RESEARCH CORP 

292 

714-752 9447 

227-238 GRANITE DIGITAL 

295 

510-471-6442 

71-72 

GREENVIEW DATA 

71 

000-456-3340 

512 

GREY MATTER LTD 

4015 17 +446364 53071" 


H 



* 

HEWLETT PACKARD 

20*21 

000-552-6500 




exl 7050 

212 

HI-LO SYSTEMS 

29S 

010-823-0060 

250 

HUMMINGBIRD COMMUNICATIONS 136 

905-470-1207” 

513 

1 

ISM - NETWORKING SYSTEMS 

4015 7+43-1-2114544M” 

290 

IBM - NETWORKING SYSTEMS 

114-115 

B0O-IBM-CALL 




met 117 

292 

IBM - NETWORKING SYSTEMS 

100 

BflO-IBM-CALL 




exl. 503 

85 

IBM-OS/2-CSET++ 

59 

800-342-6672 

64 

IBM-0S£-SOM 

23 

i 

M 

s 

* 

IBM - PC DIHECT 

CIIA-B 

800 IBM 2YOU 

253 

IBM - PERSONAL SWY SYSTEMS 146-147 

80Q-3-1BM-OS2 

251 

IBM - PERSONAL SWV SYSTEMS 

149 

BOO-3-1BM-0S2 

252 

IBM PERSONALS/W SYSTEMS 

151 

000-3-IBM-CS2 

06 

IBM - WORKSTATIONS 

60-69 

BOD-tBM-6676 




ext. 669 

268-269 

INFORMATION FOUNDATION 

154 

000438-0649 

07 

INTEGRAND RESEARCH 

192 

209-651-1203 

m 

INTEL CORP (INTL) 

40A-O 

B00-538-3373 

254-255 INTERGRAPH (N.A.) 

152-153 

800-3454360 

194 

IQ TECH 

294 

216-4394091 

69 

POM EGA 

76 

800-777-4045 

128-129 ITERATED SYSTEMS 

249 

000437-3205 

195 

J 

JB TECHNOLOGIES 

295 

000-688-0903 

158 

JAM ECO ELECTRONICS 

205 

000-6314242 


Inquiry No. Pago No. 

Phone No. 

* 

JDR MICHODEVICES 

291 

800-538-5000 


K 



256 

KEA SYSTEMS LTD 

159 

800-663-8702 

199 

KEITHLEY METRABYTE 

294 

800-348-0033 

90 

KFC(NA) 

223 

000-253-2372 

196 

KILA 

293 

303-444-7737 

257-258 KINGSTON TECHNOLOGY 

141 

714-435-260D 

514 

KUO FENG CORP (INTL) 

209 +686-2-754-04 9S*' 


L 



173-174 LA TRADE 

266 

500433-3726 

197 

LAGUNA DATA SYSTEMS 

298 

6Q0-93B-TAPE 

196 

LAWSON LABS (NO 

294 

BO0-321-5355 

138-139 LEAD TECHNOLOGIES 

198 

600-637-4699 

515 

LIGATURE LTD 

4QIS 20 


239 

UTECH CORP 

298 

600-UTECH5 

170 

LOGICAL CONNECTION 

288 

$00-236-9415 

143 

LOGICI ELS ET SERVICES DUHEM 242 

+33149700455 


M 



133 

MACSYMA 

90 

617-646-4550 

131-132 MAG PNNOVISION 

211 

800-827-3990 

140-147 MARX OATENTECHNJK GmbH 

96 

+49-S403-1S55 

- 

MCGHAW HILL NRI (NA) 

1B2C-D 


1 

MCGRAW-HILL PROF 8 REF DIV 

2Q1 

800-622-8158 

130 

MEDIAVISION (N.A) 

32A 

800-645-5370 

515 

MEGADATA 

4CHS 24 

516.588-6853“ 

176 

METATEC SYSTEMS 

23B 

800448-2323 

155 

MICRO 2000 

272 

B0Q-B54-B0OB 

161-162 

MICRO SOLUTIONS COMP PROD 267 

000-295-1214 

163-154 MICRO SOLUTIONS COMP PROD 269 

B00-295-1214 

159 

MICRO-INTERNATIONAL, INC 

277 

800-967-5667 

160 

MICROPROSE SOFTWARE 

283 

800479-PLAY 

* 

MICROSOFT CORP 

51 


* 

MICROSOFT CORP 

135 


* 

MICROSTAR LABORATORIES 

294 

206-453-2345 

1 

M1CHOSTAR LABORATORIES 

299 

206-453-2345 

* 

MICROWAY 

130 

50B-746-7341 

* 

MICROWAY 

226 

50B-746-467B” 

275-276 

MILLENNIUM ONLINE 

118 

000-736-0122 

96 

MINUTEMAN 

49 

800-238-7272 

529 

MITAC INTL CORP 

4tHS 19 

+B86-2-5018231 


N 



525 

NAG 

401S 22 +44-665-310139” 

92-93 

NANAO USA CORP (NA) 

209 

310-325-5202 

200 

NATIONAL INSTRUMENTS 

299 

800-433-3488 

150 

NATIONAL PRODUCTIONS INC 

240 

8O0-B0Q-560O 

95 

NEC - MONITORS 

215-216 

BO0-NEC-INFO 

• 

NETWORK 




COMPUTING DEVICES (NA) 

161 

&O0-80D-9599 

159 

NEVADA COMPUTER 

279 

B00-654-7762 

96 

NSTL 

241 

215-941-9600 

291 

NSTUSOFTWARE DIGEST 

167 

215-941-9600 


0 



517-518 ODYSSEY TECHNOLOGIES 

40IS 24 

506-393-5560 

524 

ON TIME MARKETING 

40IS 21 

+49 40-437472 

175 

ORION TELECOM INC 

290 

800-669-0080 

97 

OSBORNE MCGRAW-HILL 

230 


201 

OVERLAND DATA INC 

290 

800-729-8725 


P 



221 

PACIFIC SOFTWORKS 

390 

800-541-9508 

99 

PASSPORT DESIGNS INC. 

30-39 

415-726-3280 

108 

PATTON & PATTON 

240 

800-525-0002 




ext. 112 

• 

PC DIGEST/NSTL 

251 

800-257-9402 

10T162 PC POWER & COOLING 

55 

800-722-6555 

260-251 PC POWER & COOLING 

162 

800-722-6655 

103 

PERSOFT INC 

79 

800-368-5263 

202 

PERSONAL TEX 

300 

800-808-7908 

519 

PMAR LAP SOFTWARE INC 

401$ 2 

617-861-1610 
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YOUR DIRECT LINK CARD 


For free product information, mail your completed card 
today. For quicker response , fax to 1-413-637-4343! 


1. Circle the 
Numbers on 
Your Direct 
Link Card 

Circle the numbers 
which are found on ads 
and articles in this issue 
or circle the product cat¬ 
egory number and 
receive information on 
all advertisers listed in 
that category. 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail or 
fax card to 
1 - 413 - 6374343 . 


3 Product infor¬ 
mation will be 
rushed to you 
from the select¬ 
ed companies! 



Yes, I wai 


FREE 


rmation 


Fill out this coupon carefully. Please Print. 


Name 


Title 


Company 


City 


Country 


Phone 


Fax 



A. Wbm u ynur primary fob funtffwWprlfidpal 
ares of responslbilhy? (Check one] 

1 □ MlSfHP 

2 □ ProgrBrnrneri'Systiems Analyst 

3 □ Arfmimslnaiion/ManasatTwnt 

4 □ SstesMarkflUng 

5 □ Eryfleer.'ScifinliGt 

6 □ Olher 

B. What Is lever of management mptml- 
bllty? 

7 □ Santor-tewl a Q Prufesaanai 
a □ Middle-level 

C. An you a reseller jVAR,VAD, Dealer, 
Constiitani)? 

lb □ Yes no No 


0- Vlfost curating systems are you cur¬ 
rently using? (Check all thai apply} 

12 □ POWSrDOS IE L) Untt 

13 □ DOS*Wndowi IGOMacOS 

14O0&2 17 0VAXWMS 

E. For how many people do you influence 
the purchase of hardware 

Or software? 

IB □ 1-25 aa □ 51-09 

19 □ 20-50 21 □ t00 or more 

January 1994 130 079^1 

Valid until March 31, 1994 


Product Category 
Information 

Circle the numbers below lor 
inlormaboin on the entire category 
of products you're interested in. 


Hardware 

Accessoras/Supplies 1 

Add-in Boards 2 

Bar Coding 3 

Communications/Networking A 
Computer Systems 5 

Data Acquisition 6 


Disks & Optical Drives 

7 

Diskeltas/Dupllcators- 

a 

Fax Boards/Machines 

9 

Graphics Tabtets/MIce/ 


Pen Input 

10 

Keyboards 

11 

LAN Hardware 

12 

Laptops A Notebooks 

13 

Mail Order 

14 

Msmory/Chips/Upgrades 

15 

Miscellaneous Hardware 

16 

Medems/Multiplexons 

17 

Monitors & Terminals 

16 


Multimedia 

19 

Printara/Ftoilers 

20 

Programmable Hardware 

21 

Scanners/OCRrOigitizers 

22 

Tape Drives 

23 

UPS 

24 

Software 

Business 

25 

CAD/CAM 

26 

Communications/Netvi'Drking 27 

Data Acquisition 

26 

Database 

26 


Educational 30 

Engineering/Scienlific 31 

Entertainment 32 

Graphics 33 

Macintosh 34 

Mailorder 35 

Mathematical/Stalistical 36 

Miscellaneous Software 37 

On-Line Serves 36 

Operating Systems 39 

Programming Languages/ 

Tods 40 

Security 41 


Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing 

46 

General 


BooksrPuhtications 

49 

Recruitment 

56 

Miscellaneous 

51 








e 

r 


Inquiry Ni 

mber 

s 52-233 



1 innsL 

iry Numbers 409-590 



1 m nil 

iry Ni 

jmber 

766-947 



1 inrj.i 

ry Number! 

1123-1304 


52 

78 

104 

1M 

156 

182 

200 

409 

435 

401 

487 

513 

539 

565 

780 

792 

618 

844 

670 

890 

922 

1123 

1149 

1175 

1201 

1227 

1253 1279 

53 

79 

105 

131 

157 

103 

209 

410 

406 

462 

468 

514 

540 

568 

767 

703 

819 

045 

8171 

897 

023 

1124 

1150 

1176 

1202 

1226 

1254 1260 

54 

00 

106 

132 

156 

1S4 

210 

411 

437 

463 

409 

515 

541 

567 

760 

794 

820 

046 

872 

890 

924 

1125 

1151 

1177 

1203 

1229 

1265 1281 

55 

81 

107 

133 

159 

105 

211 

412 

430 

484 

490 

516 

542 

580 

709 

795 

821 

847 

873 

899 

925 

1126 

1152 

1176 

1204 

1230 

1256 1282 

56 

02 

108 

134 

160 

106 

212 

413 

439 

465 

491 

517 

643 

569 

770 

798 

m 

043 

874 

900 

926 

1127 

1153 

1179 

1205 

1231 

1257 1263 

57 

S3 

109 

135 

161 

187 

213 

414 

440 

460 

492 

516 

544 

570 

771 

797 

023 

049 

875 

901 

927 

1128 

1154 

1100 

1206 

1232 

1258 12B4 

50 

34 

110 

136 

162 

180 

214 

415 

441 

467 

493 

519 

545 

571 

772 

790 

024 

850 

870 

902 

928 

1129 

1155 

1181 

1207 

1233 

1250 1285 

59 

85 

111 

137 

163 

169 

215 

416 

442 

460 

494 

620 

546 

572 

773 

799 

025 

651 

07? 

903 

9(29 

1130 

1156 

1102 

1208 

1234 

1260 1286 

60 

Bfl 

112 

138 

t64 

190 

218 

417 

443 

469 

495 

521 

547 

573 

774 

800 

626 

352 

870 

904 

930 

1131 

1157 

1103 

1209 

1235 

1261 1287 

61 

67 

113 

139 

165 

191 

21? 

410 

444 

470 

496 

522 

540 

574 

778 

801 

627 

853 

879 

905 

931 

1132 

1150 

1184 

9210 

1236 

1262 1288 

62 

80 

114 

140 

166 

192 

216 

419 

445 

471 

497 

523 

549 

575 

778 

002 

523 

854 

080 

906 

932 

1133 

1159 

1165 

1211 

1237 

1263 1289 

63 

B9 

115 

141 

167 

193 

219 

420 

440 

472 

498 

524 

550 

576 

777 

803 

329 

855 

881 

907 

933 

1134 

1160 

nee 

1212 

1233 

1264 1290 

64 

90 

116 

142 

160 

194 

220 

421 

447 

473 

499 

525 

551 

577 

770 

804 

830 

850 

882 

906 

934 

1135 

1161 

1187 

1213 

1230 

1265 1291 

65 

91 

117 

143 

169 

195 

221 

422 

440 

474 

500 

526 

552 

570 

770 

005 

331 

857 

083 

909 

935 

1136 

1162 

1163 

1214 

1240 

1280 1292 

66 

92 

110 

144 

170 

196 

222 

423 

449 

475 

Ml 

527 

553 

579 

7BQ 

006 

832 

850 

084 

910 

936 

1137 

1163 

1189 

1215 

1241 

1267 1293 

67 

93 

119 

145 

171 

197 

223 

424 

450 

476 

M2 

528 

554 

500 

781 

607 

833 

859 

885 

911 

937 

1138 

1164 

1190 

1216 

1242 

1260 1294 

66 

94 

120 

146 

172 

198 

224 

425 

451 

477 

503 

529 

555 

501 

702 

BOB 

864 

m 

606 

912 

930 

1139 

1105 

1191 

1217 

1243 

1289 1295 

09 

95 

121 

147 

173 

199 

225 

420 

452 

478 

504 

530 

556 

532 

733 

009 

835 

061 

307 

913 

939 

1140 

1166 

1192 

1218 

1244 

1270 1296 

70 

96 

m 

140 

174 

200 

m 

427 

453 

479 

m 

531 

557 

583 

7S4 

610 

630 

802 

688 

914 

940 

1141 

1167 

1193 

1219 

1245 

1271 1297 

71 

97 

123 

149 

175 

20! 

227 

420 

454 

480 

506 

532 

658 

534 

785 

011 

837 

063 

889 

815 

041 

1142 

1166 

1194 

1220 

1246 

1272 1298 

72 

93 

124 

ISO 

176 

202 

220 

429 

455 

401 

507 

533 

559 

585 

786 

612 

838 

864 

890 

916 

942 

1143 

1169 

1195 

1221 

1247 

1273 1299 

73 

99 

125 

151 

177 

203 

229 

430 

456 

462 

500 

634 

560 

580 

78? 

613 

8M 

80S 

691 

917 

943 

1144 

1170 

1196 

1222 

1240 

1274 taoo 

74 

too 

m 

152 

178 

204 

230 

431 

457 

403 

509 

535 

561 

5B7 

786 

314 

840 

066 

892 

910 

944 

1145 

1171 

1197 

1239 

1249 

1275 1301 

75 

101 
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153 

179 

205 

231 

432 

458 

484 

510 

536 

502 

58B 

789 

615 

841 

367 

893 

919 

945 

1146 

1172 

1193 

1224 

1250 

1276 1302 

76 

102 

120 

154 

100 

206 

232 

433 

450 

485 

511 

537 

503 

589 

790 

810 

842 

803 

894 

920 

946 

1147 

1173 

1199 

1225 

1251 

1277 1303 

77 

103 

120 

155 

181 

207 

233 

434 

450 

406 

512 
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564 
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701 
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234 

259 

234 

309 

334 

359 

304 

591 

616 

641 

686 

691 

718 

741 

943 

973 

998 

1023 

1043 

1073 

1090 

1306 

1330 

1365 

1300 

1405 

1430 1455 

235 

260 

285 

310 

335 

060 

305 

592 

617 

642 

667 

692 

717 

742 

949 

974 

999 

1024 

1049 

!074 

1099 

1306 

1331 

1356 

1381 

1406 

1431 1450 

236 

261 

286 

311 

336 

361 

306 

593 

610 

643 

660 

693 

713 

743 

950 

975 

1000 

1025 

1050 

1073 

1100 

1307 

1332 

1357 

1362 

1407 

1432 1457 

237 

262 

287 

312 

337 

362 

307 

594 

619 

644 

669 

694 

719 

744 

951 

976 

1001 

1026 

1051 

1076 

1101 

1308 

1333 

1356 

1303 

1400 

1433 1456 

230 

263 

283 

313 

336 

363 

368 

595 

626 

645 

670 

095 

720 

745 

952 

977 

1002 

1027 

1052 

1077 

1102 

1309 

1334 

1359 

1304 

1409 

1434 1459 

239 

264 

289 

314 

339 

364 

309 

596 

621 

646 

671 

696 

721 

746 

953 

978 

1003 

1028 

1053 

1078 

1103 

1310 

1335 

1380 

1305 

1410 

1435 1460 

240 

265 

290 

315 

340 

365 

390 

597 

622 

647 

672 

697 

722 

747 

954 

979 

1004 

1029 

1054 

1079 

11W 

1311 

1336 

1361 

1306 

1411 

1436 1401 

241 

266 

291 

316 

341 

366 

391 

S9S 

623 

640 

673 

696 

723 

748 

955 

900 

1005 

1030 

1055 

1060 

1105 

1312 

1337 

1382 

1307 

1412 

1437 1462 

242 

267 

292 

317 

342 

367 

392 

599 

624 

649 

674 

B99 

724 

740 

956 

931 

1006 

1031 

1056 

1081 

1106 

1313 

1338 

1363 

1388 

1413 

1438 1463 

243 

26S 

293 

318 

343 

308 

393 

600 

625 

650 

675 

700 

725 

750 

957 

902 

1007 

1032 

1057 

1002 

1107 

1314 

1339 

1364 

1309 

1414 

1439 1464 

244 

269 

294 

319 

344 

369 

394 

601 

62B 

651 

676 

701 

726 

751 

956 

903 

1008 

1033 

1058 

1063 

1100 

1315 

1340 

1365 

1390 

1415 

1440 1465 

245 

270 

295 

320 

345 

370 

395 

602 

627 

652 

677 

702 

727 

752 

959 

934 

1009 

1034 

1069 

1094 

1109 

1010 

1341 

1366 

1391 

1416 

1441 1466 

245 

271 

296 

321 

346 

371 

396 

603 

620 

653 

678 

703 

728 

758 

960 

965 

1010 

1035 

1060 

1085 

1110 

1317 

1342 

1367 

1392 

1417 

1442 1467 

247 

272 

297 

322 

347 

372 

397 

604 

029 

054 

679 

704 

729 

754 

901 

966 

1011 

1038 

1061 

1080 

1111 

1318 

1343 

1363 

1393 

1413 

1443 1463 

245 

273 

298 

323 

348 

373 

398 

605 

630 

655 

680 

705 

730 

755 

962 

987 

1012 

1037 

1062 

1097 

1112 

1319 

1344 

1369 

1394 

1419 

1444 1409 
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299 
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349 

374 
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Ml 

706 

731 

758 

963 
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1370 
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1445 1470 
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057 
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757 
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1348 

1371 

1396 

1421 

1440 1471 

251 

276 

301 

326 

351 

376 

401 

60S 

533 

650 

683 

708 

733 

750 

965 

9M 

1015 

1040 

1005 

1090 

1115 

1322 
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714 

739 
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1370 
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1453 1478 

256 
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YOUR DIRECT LINK CARD 


For free product information, mail your completed card 
today: For quicker response, fax to 1-413-637-4343 
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See reverse side for 
card. 


1. Circle the 
Numbers on 
Your Direct 
Link Card 

Circle the numbers 
which are found on 
ads and articles in 
this issue or circle the 
product category 
number and receive 
information on all 
advertisers listed in 
that category. 


2. Print Your 
Name and 
Address 

Answer questions "A 1 
through "E" and mail 
or fax card to 
f -413-637-4343. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 
















YOUR DIRECT LINK CARD 


For free product information , mail your completed card 
today. For quicker response , fax to 1-413-637-4343 / 


1. Circle the 
Numbers on 
Your Direct 
Link Card 

Circle the numbers 
which are found on ads 
and articles in this issue 
or circle the product cat¬ 
egory number and 
receive information on 
all advertisers listed in 
that category. 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E* and mail or 
fax card to 
1-413-637-4343. 


3. Product infor¬ 
mation will be 
rushed to you 
from the select¬ 
ed companies! 
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Yes, I \a 


FREE 



Fill out this coupon carefully. Please Print 


Name 

Title 

Company 

Address 

City Country Code 

Bus. Phone fa* 


3ii the following products! 


A. Whit is your primary Job hncllwityflndpaJ 
area of responsibility? {Check one) 

1 C1M1S/DEP 

2 □ Prc^ammBt.fSysiaiyifi, Analyst 

3 U AdmiraStmtlOn'Nanaigienignl 

4 U Siws/Marteting 

5 U En^neerrScief*si 

6 LI Other 

B. Whal is yotu level of management responsi- 

Wiyf 

7 □ Senior-level 0 Ll Prolesaonal 

a □ Middle-levs' 

C. Are you a reseller {VAR. VAD, Dealer, 
Conaul1ant|? 

to LJ Yes 11 Li No 


D. Whal operating systems are you cur¬ 
rently using? (Chech ell thfri apply] 

12 □ PQMS-OOS IS □ Uru 

13 Q DOS f Windows 16 □ MacOS 

14 Qoaa 17 □ vaxmas 

E r for how many people do you influence 
the purchase ot hardware 
or software? 

tau 1-25 MUSi-w 

(9 U £6-50 £1 U 100 or more 

January 1994 \909?99\ 

Valid until March 31, 1994 


Product Category 

Disks a Optical Drives 

7 

Mulli.metiia 

19 

Educational 

30 

Shareware 

42 

Information 

Diskette^DupflcatorS 

$ 

Pdntera/Plotters 

20 

EnglneoTln^Sciffntific 

31 

Software Dupltoalion 

43 

Circle the numbers below for 

Fax BoardS/Maefilnes 

9 

Progfammatite Hardware 

21 

Entertainment 

32 

Spreadsheets 

44 

informaEidn on the enflre category 

Graphics Toblete/Mic&' 


Scanners/OCRiOngitizars 

22 

Graphics 

33 

Unix 

45 

of products ytKj're interested in 

Pen Input 

10 

Tape Drives 

23 

Macintosh 

34 

Utilities 

45 

IlHjMhMWI 

Keyboards 

11 

UPS 

24 

Mall Order 

35 

Windows 

47 

I 1 .3. U L' ‘1' t 

Accessohe^'Supplies 1 

LAN Hardware 

12 

Software 


MathemaikteVStatisticai 

35 

Word Processing 

40 

Add-in Boards 2 

Laptops 5 Notebook® 

n 

Business 

25 

Miscellaneous Software 

37 

General 


Bar Coding 3 

Mail Order 

14 

CAD/CAM 

25 

On-Line Services 

30 

Boohs/PublicaliOfis 

49 

Communicaftofi^Nfllwofkiog 4 

Merne^CtiipsAJpgredes 

15 

Cwnmunicalkins/Networking 27 

Operating Systems 

39 

Recruitment 

50 

Computer Systems S 

Date Acquisition 6 

Miscellaneous Hardware 
Modams/MultiplestOrs 

Ifi 

17 

Data Acquisition 

Database 

25 

23 

Programming Language^ 
Tools 

40 

Mtecdtaneous 

51 


Monitors 4 Terminals 

ia 



Security 

41 




Inquiry Numbers 52-233 D 
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ry Number 
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52 

75 

104 

130 

156 

182 

208 

409 

435 

461 

407 

513 

539 

505 

766 

792 

618 

844 

870 

896 

022 

1123 

1149 

1175 

1201 

1227 

1253 

1279 

53 

79 

105 

131 

167 

183 

209 

410 

436 

462 

408 

514 

540 

568 

767 

793 

619 

845 

871 

897 

923 

1124 

1150 

1178 

1202 

1228 

1254 

1280 

54 

60 

106 

132 

150 

184 

210 

411 

437 

463 

469 

SIS 

541 

567 

760 

794 

B20 

846 

672 

898 

924 

1125 

1151 

1177 

1233 

1229 

1255 

1281 

55 

81 

107 

133 

159 

185 

211 

412 

430 

464 

490 

510 

542 

668 

769 

795 

821 

847 

873 

899 

925 

1126 

1152 

1178 

1204 

1230 

1256 1282 

56 

82 

108 

134 

160 

186 

212 

413 

439 

465 

491 

517 

543 

569 

770 

796 

822 

848 

874 

900 

926 

1127 

1153 

1179 

1205 

tm 

1257 

1283 

57 

83 

109 

135 

161 

107 

213 

414 

440 

466 

492 

510 

544 

670 

771 

797 

823 

049 

875 

901 

927 

112 a 

1154 

1100 

1206 

1232 

1256 

1264 

56 

84 

no 

136 

162 

108 

214 

415 

441 

467 

493 

51S 

546 

571 

772 

798 

824 

850 

876 

902 

928 

1129 

1155 

1181 

1207 

1233 

1259 1285 

59 

85 

111 

137 

163 

189 

215 

41fl 

442 

468 

404 

520 

546 

572 

773 

799 

825 

851 

877 

903 

929 

1130 

1156 

1182 

1208 

1234 

1260 

1286 

60 

06 

112 

13& 

164 

190 

216 

417 

443 

469 

405 

521 

547 

573 

774 

600 

836 

052 

670 

904 

930 

1131 

1157 

1183 

1209 

1235 

1261 

12B7 

61 

07 

tia 

130 

165 

101 

217 

410 

444 

470 

490 

522 

548 

574 

775 

601 

827 

853 

879 

90S 

931 

1132 

1158 

1184 

1210 

1236 

1262 

12B0 

62 

88 

114 

140 

166 

192 

210 

419 

446 

471 

407 

523 

549 

575 

776 

602 

820 

554 

680 

906 

902 

1133 

1159 

1185 

1211 

1237 

1263 

1289 

83 

03 

115 

141 

167 

193 

219 

420 

440 

472 

496 

524 

550 

576 

777 

803 

029 

855 

881 

907 

933 

1134 

1160 

1186 

1212 

1236 

1264 

1290 

64 

90 

116 

142 

168 

194 

220 

421 

447 

473 

499 

525 

551 

577 

776 

604 

830 

656 

882 

908 

904 

1135 

1161 

1187 

1213 

1239 

1265 

1291 

65 

91 

117 

143 

169 

195 

221 

422 

448 

474 

500 

526 

552 

576 

779 

80S 

031 

657 

883 

909 

90S 

1136 

1162 

1108 

t214 

1240 

1266 

1292 

66 

n 

118 

144 

170 

196 

222 

423 

449 

475 

501 

527 

553 

579 

700 

BD6 

832 

858 

384 

910 

936 

1137 

1163 

1189 

1215 

1241 

1267 1393 

67 

m 

119 

145 

171 

197 

223 

424 

450 

476 

502 

520 

554 

530 

781 

807 

833 

859 

865 

9T1 

007 

1138 

1164 

U90 

1216 

1242 

1268 

1294 

60 

w 

120 

146 

172 

190 

224 

425 

451 

477 

503 

529 

555 

581 

702 

800 

034 

660 

066 

912 

938 

1139 

1165 

1191 

1217 

1243 

1263 

1295 

69 

05 

121 

147 

173 

199 

225 

426 

452 

470 

504 

530 

550 

582 

763 

809 

835 

661 

887 

913 

930 

1140 

1165 

1192 

1218 

1244 

1270 

1296 

76 

96 

122 

148 

174 
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427 

453 

479 

505 

531 

557 

583 

764 

810 

636 

662 

868 

914 

940 

1141 

1167 

1190 

1219 

1245 

1271 

1297 

71 

97 

123 

149 
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428 

454 

480 

506 

532 
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584 

765 

011 

637 

663 

089 

915 

941 

1142 

1166 

1194 

1220 

1246 

1272 

1290 

72 

00 

124 

150 

176 

202 

228 

429 

455 

481 

507 

533 

569 

585 

780 

812 

638 

364 

890 

016 

942 

1143 

1169 

1195 

1221 

1247 

1273 1299 

73 

99 

125 

151 

177 

203 

229 

430 

456 

482 

508 

534 

560 

566 

767 

013 

639 

865 

091 

917 

943 

1144 

1170 

1196 

1222 

1248 

1274 

1300 

74 

100 

126 

152 

176 

204 

230 

431 

457 

483 

509 

535 

561 

567 

760 

814 
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866 

092 
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1197 
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205 
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234 

259 

284 

309 

334 

359 

384 

591 

616 

641 

686 

691 

716 

741 ' 

948 

976 

998 

1023 

1048 

1073 

1098 

1305 

1330 

1355 

1300 

1405 

1430 

1455 

236 

260 

285 

310 

335 

360 

365 

592 

617 

642 

667 

692 

717 

742 

§49 

974 

999 

1024 

1049 

1074 

1099 

1306 

1331 

1356 

1381 

1406 

1431 

1456 

236 

261 

286 

311 

336 

361 

386 

593 

618 

643 

668 

693 

718 

743 

990 

975 

1000 

1025 

1060 

1075 

1100 

1307 

1332 

1357 

1382 

1407 

1432 1457 

237 

262 

287 

312 

337 

362 

367 

594 

619 

644 

609 

694 

719 

744 

951 

976 

toot 

1020 

1061 

1070 

1101 

1308 

1333 

1358 

1383 

1406 

1433 

1458 

236 

263 

288 

313 

338 

363 

380 

595 

620 

645 

670 

695 

720 

745 

952 

977 

1002 

1027 

1052 

1077 

1102 

1309 

1334 

1359 

1334 

1409 

1434 

1459 

230 

264 

280 

314 

339 

364 

389 

596 

621 

646 

671 

696 

721 

746 

963 

978 

1003 

1028 

1063 

1078 

1103 

1310 

1305 

1350 

1385 

1410 

1435 1460 

240 

265 

290 

315 

340 

365 

390 

597 

622 

647 

672 

697 

722 

747 

954 

979 

1004 

1029 

1054 

1079 

1104 

1311 

1336 

1361 

1386 

1411 

1436 

1461 

241 

260 

291 

316 

341 

uDD 

391 

590 

623 

648 

673 

EM 

oao 

723 

746 

965 

9SD 

1005 

1030 

1065 

1080 

1106 

1312 

1337 

1362 

1387 

1412 

1437 

1462 

242 

267 

292 

317 

342 

367 

392 

599 

624 

649 

674 

699 

724 

749 

956 

981 

1006 

1031 

lose 

1081 

1106 

1313 

1338 

1363 

1385 

1413 

1438 

1463 

243 

268 

293 

318 

343 

360 

393 

600 

625 

650 

675 

700 

725 

7S0 

957 

982 

1007 

1002 

1057 

1082 

1107 

1314 

1339 

1364 

1389 

1414 

1439 

1464 

244 

269 

294 

319 

344 

369 

394 

601 

620 

651 

670 

701 

726 

751 

968 

903 

1000 

1033 

1D5B 

1083 

1108 

1315 

1340 

1365 

1390 

1415 

1440 1465 

245 

270 

295 

320 

345 

370 

395 

602 

627 

652 

677 

702 

727 

752 

959 

984 

iocs 

1004 

1069 

1084 

1109 

1316 

1341 

1366 

1301 

1416 

1441 

1406 

246 

271 

296 

321 

346 

371 

396 

603 

628 

653 

678 

703 

728 

753 

980 

985 

1010 

1035 

1060 

1085 

1110 

1317 

1342 

1367 

1392 

1417 

1442 

1467 

247 

272 

297 

322 

347 

372 

397 

604 

629 

654 

679 

704 

729 

754 

961 

905 

1011 

1036 

1061 

1066 

tm 

1318 

1343 

1366 

1393 

1418 

1443 

1468 

246 

273 

298 

323 

348 

373 

396 

605 

630 

655 

680 

705 

730 

755 

962 

987 

1012 

1007 

1062 

1087 

1112 

1319 

1344 

1369 

1394 

1419 

1444 

1409 

249 

274 

299 

324 

349 

374 

399 

606 

631 

656 

661 

70C 

731 

756 

963 

986 

1013 

1036 

1003 

1086 

1113 

1320 

1345 

1370 

1395 

1420 

1445 

1470 

25D 

275 

300 

325 

350 

375 

400 

607 

632 

657 

662 

707 

732 

757 

904 

909 

1014 

1039 

1064 

1089 

1114 

1321 

1340 

1371 

1396 

1421 

1446 

1471 

251 

276 

301 

326 

351 

370 

401 

606 

633 

658 

683 

708 

733 

756 

965 

990 

1015 

1040 

1065 

1090 

1115 

1322 

1347 

1372 

1397 

1422 

1447 

1472 

252 

277 

302 

327 

352 

377 

402 

609 

634 

659 

604 

709 

734 

759 

966 

991 

1016 

1041 

1066 

1091 

1116 

1323 

1346 

1373 

1396 

1423 

1448 

1473 

253 

278 

303 

328 

353 

370 

403 

610 

635 

660 

665 

710 

735 

700 

90? 

992 

1017 

1042 

1067 

1092 

1117 

1324 

1349 

1374 

1399 

1424 

1449 

1474 

254 

279 

304 

329 

354 

379 

404 

611 

636 

661 

096 

711 

736 

701 

968 

993 

1018 

1043 

1068 

1093 

1118 

1326 

1350 

1375 

1400 

1425 

1450 

1475 

255 

280 

305 

330 

365 

380 

406 

612 

637 

662 

607 

712 

737 

762 

969 

994 

KH9 

1044 

1069 

1094 

1119 

1326 

1351 

1376 

1401 

1426 

1451 

1478 

256 

201 

306 

331 

356 

381 

406 

613 

638 

663 

608 

713 

736 

703 

970 

995 

1020 

1045 

1070 

1095 

1120 

1327 

1352 

1377 

1402 

1427 

1452 

1477 

257 

202 

307 

332 

357 

362 

407 

614 

639 

664 

689 

714 

739 

764 

971 

996 

1021 

1048 

1071 

1096 

1121 

1328 

1353 

1378 

1403 

1428 

1453 

1478 

256 

283 

308 

333 

358 

363 

406 

615 

640 

665 

690 

715 

740 

765 

972 

997 

1022 

1047 

1072 

1097 

1122 

1329 

1354 

1373 

1404 

1429 

1454 

1470 









































YOUR DIRECT LINK CARD 



For free product information, mait your compteted card 

today. For quicker response, fax to 1-413-637-4343 

..*......-................. 

See reverse side for 
card. 
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1. Circle the 
Numbers on 
Your Direct 
Link Card 

Circle the numbers 
which are found on 
ads and articles in 
this issue or circle the 
product category 
number and receive 
information on all 
advertisers listed in 
that category. 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 
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YOUR DIRECT LINK 

ADVERTISER CONTACT INFORMATION 


Inquiry No, Page No. Phono No. 


520 

PHILIPS MONITORS (fNTL) 

2-3 431-4D-73r39-B3" 

232 

PIKA TECHNOLOGIES 

292 

613-591-1555 

104405 

PINNACLE MICRO 

7 

714-727-3300 

106 

PKWARE INC 

229 

414-354-8699 

203 

POLAROID DORP 

292 

300-225-2770= 

289 

PQPKINS/WS SYSTEMS INC 

ITS 

212-571-3434 

* 

PRODEA SOFTWARE CORP 

169 

BO0-PRODEA 1 

91 

PROGRAMMERS PARADISE 

60-81 

300-445-7599 

264-265 

PROXIMA CORPORATION 

165 

619-457-5500 

284 

Q 

□NX SOFTWARE SYSTEMS LTD 

137 

000-383-9001 
ext. 101 

204 

GUALSTAR OORP 

299 

Bl 84362-5022 

107 

QUARTERDECK OFFICE SYSTEMS 

51 

310*392-9851 

108 

QUA7ECH INC. 

262 

800-553-1170 

262-263 

R 

RAINBOW TECHNOLOGIES 

121 

0OO-S52-3559 

621 

RECOGNITA (INTI) 

cm 

+36-1-2018925 

165 

RECORTEC INC 

281 

800-729-7554 

206-207 RGB COMPUTER & VIDEO INC 

300 

SQ0-535-7B76 

205 

RXETOREX, INC 

293 

408-370-0831 

1» 

ROSE ELECTRONICS 

244 

000*333-9343 

208 

5 

SANGOMA TECH INC 

293 

800-388-2475 

134-135 

SCEPTRE TECHNOLOGIES 

219 

0OO-78B-2B70 


Inquiry No. Pago No. Phono No. 


292-263 SCIENTIFIC PROGRAMMING 

306 

517-339-9859 

* 

SCITOR CORPORATION 

29 

415-570-7700 

522 

SEKISUl CHEMICAL CO LTD 

MtS 12+81-6-365-4375" 

110 

SEQUITER SOFTWARE INC 

106 

409-437-2410 

233-234 SHAFFSTALLCGRP 

299 

000-248-3475 

223-224 SIGMA TECH SOFTWARE 

293 

018-368-0132 

1 

SILICON GRAPHICS 

26-27 

000-431 -4331 
exi. B22 

209 

SILICONSOFTh INC 

360 

800-969-4411 

137 

SOFTARC 

184 

416-754-1856"* 

210 

SOFTWARE LINK, THE 

299 

404-512-D6Q0 

111 

SOFTWARE SECURITY 

177 

2Q3r 329-7428- 

112 

SONY CPPC 

206-207 

B00-352-7669 

222 

STARGATE TECHNOLOGIES 

292 

BD0-782-742B 

113 

STATSOFT 

245 

918-583-4149 

S23 

SYMANTEC 

40IS15 

800-453-1077 

AP0O 

114*115 SYSTAT INC 

111 

706-864-5670 

161 

SAG ELECTRONICS 

273 

560-689-010" 

211 

T 

TALKING TECHNOLOGY INC 

293 

0OO-685-4084 

116 

TEKTRONIX 

57 

B00-B35-61Q0 
ext. 31J 

117 

TOSHIBA AMERICA INC 

106-167 

BOO-457-7777 

237 

TRANS 2D00 

294 

310-908-6814 

220 

TRI VALLEY TECHNOLOGY INC 

293 

510-447-2030 


Inquiry No. Page No. 

Phone No. 

231 

TR TECHNOLOGIES 

297 

890-541 *1943 

S34 

TYPHOON SOFTWARE (N.E.) 

275 

B05-966-7633 


V 



213 

VICTORY ENTERPRISES TECH 

295 

BKF727-3475 

214 

VIDEX. INC 

292 

503-758-0531 

118-119 

VIEWSONIC 

69 

903*068*7976 

270-272 VISIONWARE 

163 

415-325-2113 

531 

VOCALTEC LTD ( INTL) 

185 +972-3-6964066** 


w 



120 

WATCOM 

37 

S19-8S6-3700 

180 

WEST COAST MICRO 

290 

619*501*6049 

144-145 WI6U 

42 +49-721.377455 

215 

WINTEK OORP 

292 

BWF742-&099 

216 

WINTEK CORP 

299 

000-742*6009 

123-125 WOLFRAM RESEARCH 

99 

860-441-6284 

* 

WORDPERFECT CORP 

30*31 

0OO-S26-26 IS 


X 



* 

XVT SOFTWARE INC 

02 

8Q0-67B-79BB 


z 



12S 

ZEOS INTERNATIONAL 

194-195 

600-554-5220 

217 

2-WORLD ENGINEERING 

290 

916-757-3737 

266*267 ZYXEL USA 

123 

714-693-0008 


* Correspond directly with company. 

" Indicates FAX Number 


BYTE ADVERTISING SALES STAFF 

David B. Egan, Associate Publisher, One Phoenix Mill Lane, Peterborough, NH 03458 ; Tel. (603) 924-2678, Fax; (603) 924-7620 

Diane Ueb&rman; Director ; inside Advertising Sates t One Phoenix Mill Lane. Peterborough, NH 03458, Tet (603) 924-2518, Fax . (603) 924-2683 


NEW ENGLAND 

ME. NH, VT. MA, Rl, CT, ONTARIO 
CANADA A EASTERN CANADA 
Patricsa Pay no {M3) 924-2654 
McGraw-Hill Publications 
24 Hartwell Avenue 
Lextrtgjon, MA 02173 
FAX; (.517) 860-5899 

EAST COAST 

NY, NYC. NJ.DE. PA 

Kim Norris;. (212] 512-2545 

Jonaltian Sawyer (805) 924-2555 

McGraw-Hill Publications 

t£2i Avenue or Amertcas*~20fh Ptaor 

Now York. NY 10020 

FAX: (212) 512-2075 


SOUTHEAST 

NC, SC, GA, FL.-AL.TN,- MS. AR, LA, 
KY, DC. MO, VA, mf 
MaryAnn Goulrfmg {404) 043-4702 
Urai i Higqir.-. (605) 924-2851 
McGraw-Hill Publications 
4170 Ashlord-DunwaOdy Fkl.. Suite 520 
Atlanta, GA 30-319 
FAX; (404) 252-4050 


IL, MO. KS. IA, ND, SD< MN, 
Wt. NE. IN, ML OH 
Kon Kelley (312) 616-3320 
Ed Wore (6D3) 324- 2654 
McGrgw-Hi:J Fubfrenioris 
Two Prodenliai Plaza 
i&t North Stetson Ave 
Chicago, IL 50601 
FAX: (312) 616-3370 


SOUTHWEST, 

ROCKY MOUNTAIN 

CD. OK TX 

Jennifer Waiter (214) 701-8496 
Brian Higg.ria (603) 924-2G51 
McGraw-Hill Publications 
14E50 Quorum Dr., Surte 3B0 
Dallas, TX 75240 
FAX: (214) 951-5208 

SOUTH PACIFIC: Los Angeles, CA 

LOS ANGELES COUNTY, AZ. NM, NY 
Alan B peye (213) 450-5243 
Barry Echevarrig (603) 924-2574 
McGraw-Hill Publications 
3333 WileNre BoulfJvard 4500 
Los Angeles. CA 90010 
FAX: (213) 480-5235 


NORTH PACIFIC 

NORTHERN CA. OR, ID, MT„ WY. UT 
Roy J. Kops (415) 513-6661 
James Ball (603) 924-2533 
SILICON VALLEY . HI, WA. AK, 

W. CANADA 

BF1I McAfee (415) 513-6862 
James Bar (603) 924-2533 
McGraw-Hill Publications 
1900 O’Farrell Steel, Suite 200 
Ears Mateti. CA 94403 
FAX: (415) 513-6067 


SOUTH PACIFIC: kvtiK, CA 

ORANGE COUNTY 
SAN DIEGO COUNTY 
Betn EJudas (714) 753-8140 
Barry Ecttaugma (693) 924-2574 
McGraw-Hill Publications 
15635 Alton Pfcwy., Suite 290 
livlnfl, CA 92710 
FAX: (714) 753-8147 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


riardware/Saftware Showcase 

Mart Stone (693) 924-2695 


BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 


Tto Buyer’s Mart,■Ttoisif ted* 

Margot L Swanson (603) 924-2656 
BYTE Pubtalions 
One Pboentn. Mill Lane 
Peterborough, NH 03456 


9VTE Deck 

Brad Dixon (663) 924-2596 
BYTE PLfbliCflfion& 

One Phoenix Mill Lane 
Peterborough, NH 53456 


Joseph Mabe (603) 924-2662 
BYTE Publications 
Qne Phoenix Mill Lane 
Peterborough, NH 63458 


The buyer's Guido/ 

Reglond Advertising Sections 
Tel: (603)924-2516 
Fax: (603) 924-2663 


INTERNATIONAL ADVERTISING SALES STAFF 


FRANC Eh BENELUX 

Gaiy Lucas (+44 71 495 6788) 
Jonathan McGowan 
(+44 71 495 6781) 

McGraw-Hill Publishing Co. 

34 Dcuer St. 

London W1X4BR 
England 

FAX: +44 71 4956734 
TELEX: 892191 


AUSTRIA 

Jurgen Raise 

McGraw -Hill Publishing Co. 
UstDgstrnssa 19 
0*00323 Frankfurt 
Get many 

Tet: +49 69 7140 7140 
FAX: +49 89 7140 7146 


ITALY, 


Zbna Coups, Amanda Biaskatt 
A-Z Trtfsfratlonal Salas Ltd. 

70 Chalk Fanm React 
Loncton NVYl aAN 
Er>glartd 

To):+44 71 2843171 
FAX: +44 71 2843174 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 

For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


Dan Ehrlich 

Ehflich CorriitlunlcerHon Infl, 
P.O, Box 99 
Herrfiye 46101 

T^T+972 9 566245 
Tel: +972 9 5B624G 
FAX: +972 9 585685 


5 be no Shiun Gou 
Third Wave Publishing Corp, 
2nd FF., Nu. 19-2. Lane 231 
Fu Hs+ng North Road 
Ta+jjei 105 
Taiwan R.0.C. 

Tel: +886 2 7136959 
FAX:+086 2 7159467 


Zee Yen 

Third Wave PubSsfung Coip. 
Un4 2, 6F Hlng Web Center 
82*04 To Kwa Wan Road 
Kowloon, Hong Kong 

Tel: +852 764 3830" 

FAX: *852 784 3857 

KOREA 

Young-Seoh Chinn 
JES Media International 
Ftrn 704, Nonhyun Bldg. 
37-12. Chsmwan-Deng 
Seqchu-Gw 
Sebyl 137-930, Korea 
Tel: +02 2 5450601 
Tel: +82 2 5450002 
FAX: +82 2 5498801 


MaSaki Mbfi 
Transworld Madia anc 
702, 2-258 Nishkjotanda 
China gawa-ku. 

Tokyo 141 
Jasan 

Tot: +81 8 33887466 
FAX: +61 3 37809674 

Ar Suzuki 
Nexus, tnc. 

2-35-0, Unoki, Olacku 
Tokyo 146 
Japan 

Tel: +81 3 37573731 
FAX: +61 3 37572266 

6IN(UPCtR£ 

Derek Ng 
Stephen Tay 

East&rn Publ^hing A 5 .sug Pie., I 
1 123 Satangoon Road, 403-01 
Binga pare 1232 
Tal: +05 296 6166 
FAX: +56 295 7551 


AUSTRALIA 

Phil Bdsh 

National Advertising Services 
7-13 Parraween Slreel 
Cremoine NSW 2090, 

Austiafia 

Tel: +61 2 998 9329 
FAX: +61 2 953 8274 

IND1 Ah INDONESIA. PAKISTAN, 
PHILIPPINES, OTHER ASIAN 
AND PACIFIC COUNTRIES 

K.T.Wu 

Third Wave Publishing Dorp, 

2nd FI., No, IB-1. Labe 231 
Fu Hslng North Road 
Taipei 10445, Taiwan 
R.O.a 

Tct: +085 2 7136909 
FAX: +806 2 7151950 

MALAYSIA 

H .K. U'n 

Su rvbx (Malaysia) Sdn. Bhd. 

5th FIqct, Bena Tmyo r 
1B0. Jalan Arnptirig 
60456 Kuala iLimpu r 
Malaysia 

Tel: +50 3 2524592 
FAX: +60 3 2624591 
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YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link CardI 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 

Inquiry No. 


Page No. 


Category No. 
inquiry No. 


Category No. 

Inquiry No. Page No. 


HARDWARE 


1 ACCESSORIES/SUPPLIES 


526 

ANTEX ELECTRONICS 

401S 10 

* 

IBM - PC DIRECT 

CIIA-B 

203 

POLARO1D CORPORATION 

292 

2 ADD-IN BOARDS 


242-243 

AMERICAN MEGATRENDS 

170 

76-77 

CURTIS INC 

250 

127 

DIGICOM INC 

12-13 

127 

DIGICOM INC 

12-13 

154-155 

DISTRIBUTED PROCESSING TECH. 

282 

511 

GFK HAMBURG 

4015 9 

155 

JAMECO ELECTRONICS 

285 

130 

MEDIA VISION fN.A.) 

32A 

108 

QUATECH INC 

262 

222 

STARGATE TECHNOLOGIES 

292 

211 

TALKING TECHNOLOGY INC 

293 

144-145 

VUIBU 

42 

144-145 

WIBU 

42 

215 

WJNTEKCORP 

292 

3 BAR CODING 


214 

V1DEX, INC. 

292 

4 COMMUNICATIONS/NETWORKING 

248-249 

□CA 

129 

171-172 

EMBARC/MOTOROLA 

264 

193 

GMM RESEARCH CORPORATION 

292 

516 

MEGADATA 

40IS24 

232 

PIKA TECHNOLOGIES 

292 

205 

RHETOREX, INC. 

293 

109 

ROSE ELECTRONICS 

244 

206 

SANGOMA TECH INC 

293 

223-224 

SIGMA TECH SOFTWARE 

293 

222 

STARGATE TECHNOLOGIES 

292 

211 

TALKING TECHNOLOGY INC 

293 

5 COMPUTER SYSTEMS 


24 Q-241 

ADVANCED LOGIC RESEARCH 

116 

* 

AMBRA COMPUTER CORP (N.A.) 

32B-D, 33 

* 

AMBRA COMPUTER CORP (N.A.) 

44-45 

166 

APPRO INTERNATIONAL INC 

268 

279 

COMPAQ SYSTEMS (NA) 

2-3 

* 

DELL COMPUTER CORP (NA) 

CIV 

* 

□ELL COMPUTER CORP (NA) 

cm 

79 

DIGITAL EQUIPMENT CORP 

15-17 

* 

GATEWAY 2000 

72-73 

* 

GATEWAY 2000 

72A-X 

* 

IBM ■ PC DIRECT 

CIIA-B 

86 

IBM-WORKSTATIONS 

86-99 

86 

INTEL CORPORATION (N.A.) 

40A-D 

254-255 

INTERGRAPH (NA.) 

152-153 

196 

KELA 

293 

169 

MICRO-INTERNATIONAL, INC 

277 

529 

MITAC INTL CORP 

40IST9 

% 

NSTL 

241 

260-261 

PC POWER & COOLING 

162 

101-102 

PC POWERS COOLING 

55 

165 

RECORTEC INC 

281 

* 

SILICON GRAPHICS 

26-27 

220 

TR1 VALLEY TECHNOLOGY INC 

293 

180 

WEST COAST MICRO 

290 

126 

ZEOS INTERNATIONAL 

194-195 

6 DATA ACQUISITION 


162-163 

ALPHA PRODUCTS 

293 

164 

AMERICAN ADVANTECH 

294 

191 

ELEXGR INC 

294 

194 

10 TECH 

294 

199 

KEUHLEY METRABYTE 

294 

198 

LAWSON LABS INCORPORATED 

294 


* 

MICROSTAR LABORATORIES 

294 

200 

NATIONAL INSTRUMENTS 

299 

IDS 

QUATECH INC 

262 

209 

SILICONSOFC INC. 

300 

237 

TRANS 2000 

294 

7 DISK A OPTICAL DRIVES 


236 

2QD-ROM,LLC 

294 

242-243 

AMERICAN MEGATRENDS 

170 

230 

CONTROL CONCEPTS. INC. 

295 

76-77 

CURTIS INC 

250 

229 

GENERAL TECHNICS 

295 

227-228 

GRANITE DIGITAL 

295 

69 

IOMEGA 

7B 

195 

JB TECHNOLOGIES 

295 

161-162 

MICRO SOLUTIONS COMP PROD 

267 

163-164 

MICRO SOLUTIONS COMP PROD 

269 

104-105 

PINNACLE MICRO 

7 

112 

SONY CPPC 

206-207 

181 

SAG ELECTRONICS 

273 

8 DISKETTES/DUPUCATORS 


105-186 

AXIOMATIC 

296 

213 

VICTORY ENTERPRISES TECHNOLOGY 

295 

10 GRAPHICS TABLETS/MICE/ 


PEN INPUT 


140-141 

ARISTO GRAPHIC SYSTEMS (EUROPE) 

53 

140-141 

ARISTO GRAPHIC SYSTEMS (U.S.) 

53 

* 

MICROSOFT CORPORATION 

51 

11 KEYBOARDS 


501 

CHERRY MIKROSCHALTER GMBH (INTL) 

252-253 

190 

DATALUX CORPORATION (INTL) 

296 

190 

DATALUX CORPORATION (NA) 

296 

12 IAN HARDWARE 


502-503 

CQMPEX INC (INTL) 

143 

246-247 

CYBEX CORPORATION 

127 

506-507 

CYBEX CORPORATION (INTL) 

CIV 

248-249 

DGA 

129 

170 

LOGICAL CONNECTION 

268 

101-102 

PC POWER & COOLING 

55 

260-201 

PC POWER & COOLING 

162 

181 

S. A. G. ELECTRONICS 

273 

13 LAPTOPS A NOTEBOOKS 


* 

AMBRA COMPUTE R CORP (N A) 32B-D, 33 

* 

AMBRA COMPUTER CORP (N.A.) 

44-45 

218 

AMREL TECHNOLOGY, INC, 

296 

187 

AXONJX CORP 

296 

235 

DIALOGUE TECHNOLOGY 

297 

192 

GENOVATION, INC. 

297 

195 

J B TECHNOLOGIES 

295 

* 

JDR MICRODEVICES 

291 

169 

MICROHMTERNAT1QNAL INC 

277 

529 

MITAC INTL CORP 

4QIS 19 

117 

TOSHIBA AMERICA INC 

186-107 

126 

ZEOS INTERNATIONAL 

194-195 

14 MAIL ORDER 


277 

ADD NET COMPUTERS & SOFTWARE 

274 

* 

AMBRA COMPUTER CORP (N A) 

4445 

* 

AMBRA COMPUTER CORP (N A) 32B-D, 33 

167 

CITITRONICS 

276 

152 

COMPUTER DISCOUNT WAREHOUSE 

264 265 

153 

COMPUTERLANE UNLIMITED 

280 

527-528 

ELEX INFO SYS INC. (INTL) 

191 

179 

EXXUS 

289 

* 

IBM - PC DIRECT 

CIIA-B 

158 

JAMECO ELECTRONICS 

285 

159 

NEVADA COMPUTER 

279 

* 

PC DIGEST/NSTL 

255 


291 PC DIGEST/NSTL 101 

91 PROGRAMMER'S PARADISE 00-81 


IS MEMORY/CHIPS/UPGRADES 


266 

ADVANCED MICRO DEVICES 

34-35 

236 

AUTOTIME 

297 

187 

CITITRONICS 

276 

156-157 

FIRST SOURCE INTL 

270-271 

88 

INTEL CORPORATION (NA) 

40A-D 

158 

JAMECO ELECTRONICS 

265 

257-258 

KINGSTON TECHNOLOGY 

141 

173-174 

LA TRADE 

266 

231 

TTI TECHNOLOGIES 

297 

IS MISCELLAENOUS HARDWARE 

87 

INTEGRAND RESEARCH 

192 

264-265 

PROX1MA CORPORATION 

165 

522 

SEKfSUI CHEMICAL CO LTD 

40IS12 

180 

WEST COAST MICRO 

290 

17 MODEMS/MULTIPLEXORS 


* 

JDR MICRODEVICES 

291 

175 

ORION TELECOM INC 

290 

266-267 

ZYXELU5A 

123 

18 MONITORS A TERMINALS 


74-75 

CTX INTERNATIONAL INC 

213 

189 

DATALUX CORPORATION (INTL) 

297 

189 

DATALUX CORPORATION (NA) 

297 

60 

KFC (N.A) 

223 

514 

KUO FENG CORPORATION (INTL) 

209 

131-132 

MAG INNOVISION 

211 

92-93 

NAN AO USA CORP (NA) 

209 

95 

NEC - MONITORS 

215-216 

520 

PHILIPS MONITORS (INTL) 

2-3 

134-135 

SCEPTRE TECHNOLOGIES 

219 

112 

SONY CPPC 

206-207 

118-119 

VIEWSONIC 

69 

19 MULTIMEDIA 


265 

CREATIVE LABS INC 

63 

266 

CREATIVE LABS INC 

8-9 

138 

DSP SOLUTIONS/DIG 1 SPEECH 

181 

138 

MEDIA VISION (NA) 

32A 

99 

PASSPORT DESIGNS INC. 

38-39 

264-265 

PROXIMA CORPORATION 

165 

* 

SILICON GRAPHICS 

26-27 

208 

5IUCONSOFT. INC. 

300 

531 

VOCALTEC LTD. (INTL) 

166 

20 PRINTERS/PLOTTERS 


278 

CAD WAREHOUSE 

266 

* 

HEWLETT PACKARD 

20-21 

170 

LOGIC AL CON NECTION 

266 

116 

TEKTRONIX 

67 

21 PROGRAMMABLE HARDWARE 

219 

DATA \tO 

298 

225-226 

DAVISON-WORTH CORPORATION 

298 

80 

EUASHIM MICROCOMPUTERS 

236 

510 

FAST ELECTRONIC GMBH 

40IS5 

212 

HI-LO SYSTEMS 

298 

* 

JDR MICRODEVICES 

291 

146-147 

MARX DATENTECHNIK GmbH 

96 

144-145 

WIBU 

42 

217 

Z-WORLD ENGINEERING 

298 

22 SCANNERS/OCR/DIGITIZERS 

278 

CAD WAREHOUSE 

286 

527-528 

ELEX INFO SYS INC. (INTI) 

191 

00 

EUASHIM MICROCOMPUTERS 

236 

515 

LIGATURE LTD 

401S 20 

239 

LITECH CORPORATION 

298 
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Category No. 


Inquiry No. 

Pago No* 

264-265 

PROXIMA CORPORATION 

165 

521 

RECOGNITA (INTLJ 

Clll 

23 TAPE DRIVES 


242-243 

AMERICAN MEGATRENDS 

170 

60-69 

COLORADO MEMORY SYSTEMS 

43 

89 

IOMEGA 

78 

197 

LAGUNA DATA SYSTEMS 

29B 

161-162 

MICRO SOLUTIONS COMP PROD 

267 

163-164 

MICRO SOLUTIONS COMP PROD 

269 

201 

OVERLAND DATA INC 

298 

204 

GUALSTAR CORF 

299 

233-234 

SHAFFSTALL CORPORATION 

299 

181 

s. A. G. ELECTRONICS 

273 

24 UPS 


65 

AMERICAN POWER CONVERSION 

112 

96 

MINUTEMAN 

49 

101-102 

PC POWER a COOLING 

55 

260-261 

PC POWER a COOLING 

162 


SOFTWARE 


25 BUSINESS 

100 PATTON 8 PATTON 548 

* PRODEA SOFTWARE CORPORATION 169 

* SCITQR CORPORATE 29 

20 CAD/CAM 

140-141 m 1STO G RAPH 1C SYSTEMS {EUROPE} 53 

140-141 ARISTO GRAPHIC SYSTEMS {LIS.) 53 

254-255 INTERGRAPH (N.A,} 152-153 

216 WINTEK GGRP 299 

27 COMMUNICATIONS/ 

NETWORKING 

177*178 ARNET CORPORATION 287 

248-249 DC A 129 

81 FUTURESOFT ENGINEERING 247 

513 IBM-NETWORKING SYSTEMS 401S7 

517-510 ODYSSEY TECHNOLOGIES 40IS24 

175 ORFON TELECOM INC 290 

103 PERSOFT INC 79 

137 SOFT ARC 184 

210 SOFTWARE LINK, THE 299 

270-272 VlSIONWARE 163 

28 DATA ACQUISITION 

* MICROSTAR LABORATORIES 299 

200 NATIONAL INSTRUMENTS 299 

29 DATABASE 

244 COMPUTER ASSOCIATES 125 

245 COMPUTER ASSOCIATES 133 

T52 COMPUTER DISCOUNT WAREHOUSE 264-265 

508-509 DR HUGGLE B PARTNER GMBH 40IS11 

* WORDPERFECT CORPORATION 30-31 

30 EDUCATIONAL 

61-62 ABACUS SOFTWARE 42 

* MCGHAW HILL NRl (N.A.) 182 C-D 

31 ENGINEERING/SCIENTIFIC 

508-509 DR HUGGLE 4 PARTNER GMBH 40IS11 

254-255 INTERGRAPH (N.A.} 152-153 

128-129 ITERATED SYSTEMS 249 

202 PERSONAL TEX 300 

292-283 SCIENTIFIC PROGRAMMING 300 

123-125 WOLFRAM RESEARCH 99 


Category No. 

Inquiry No. Pago Me* 


32 ENTERTAINMENT 


176 

METATEC SYSTEMS 

288 

160 

MfCROPROSE SOFTWARE 

283 

33 GRAPHICS 


64 

AITECH INTERNATIONAL 

235 

140*141 

ARISTO GRAPHIC SYSTEMS {EUROPE} 

53 

140-141 

ARISTO GRAPHIC SYSTEMS (U-S.) 

53 

73 

COREL SOFTWARE 

25 

138-139 

LEAD TECHNOLOGIES 

198 

92-93 

NANAO USA CORP (N.A.) 

299 

9*9 

PASSPORT DESIGNS INC. 

38-39 

35 MAIL ORDER 


152 

COMPUTER DISCOUNT WAREHOUSE 

264-265 

505 

COMPUTER QUICK fINTL] 

246 

512 

GREY MATTER LTD 

4QIS17 

91 

PROGRAMMER'S PARADISE 

80-81 

36 MATHEMATICAL/STATISTICAL 

133 

MACSYMA 

90 

525 

NAG 

401S 22 

202 

PERSONAL TEX 

300 

m 

STATSOFT 

245 

114-115 

SYSTAT INC 

111 

123-125 

WOLFRAM RESEARCH 

99 

37 MISCELLAENOUS SOFTWARE 

78 

□IAGSOFT ING 

57 

532 

PINSON {1NTL) 

33 

524 

ON TIME MARKETING 

401S 21 

534 

TYPHOON SOFTWARE 

275 

38 ON-LINE SERVICES 


* 

AMERICA ONLINE INC {N.A.) 

242A-B 

450 

BIX 

311 


COMPUSERVE 

96A-B 

70 

COMPUSERVE 

97 

275-276 

MILLENNIUM ONLINE 

118 

39 OPERATING SYSTEMS 


253 

IBM - PERSONAL S/W SYSTEMS 

146-147 

1 

NETWORK COMPUTING DEVICES (N.A.) 

161 

107 

QUARTERDECK OFFICE SYSTEMS 

61 


40 PROGRAMMING 
LANGUAGES/TOOLS 

504 COBALT BLUE 40IS 21 

‘ COPIA INTERNATIONAL LTD* 240 

508-509 DR HUGGLE & PARTNER GMBH 40IS 11 

71-72 GREENVIEW DATA 71 

292 IBM - NETWORKING SYSTEMS 100 

290 IBM - NETWORKING SYSTEMS 114-115 

85 IBM-OS/2-GSET++ 59 

84 IBM - OS/2 - SOM 23 

252 IBM - PE RSONAL S/W SYSTEMS 151 

251 IBM - PERSONAL S/W SYSTEMS 149 

138-139 LEAD TECHNOLOGIES 198 

1 MICROWAY 226 

* MICRO WAY 130 

524 ON TIME MARKETING 401S 21 

619 PHAR LAP SOFTWARE INC 40IS 2 

289 POPKIN S/W 4 SYSTEMS INC. 175 

91 PROGRAMMER'S PARADISE 80-81 

110 SEQUlTER SOFTWARE INC 106 

523 SYMANTEC 4GIS 15 

634 TYPHOON SOFTWARE (N.E.) 275 

120 WATCQM 37 

121-122 XVT SOFTWARE INC 82 

41 SECURITY 

63 ALADDIN KNOWLEDGE SYSTEMS 65 


501 CH EfiRY MIKROSCHALTER GMBH {INTLJ 252-253 


Category No. 


Inquiry No. 

Page No 

B0 

ELIASBIM MICROCOMPUTERS 

236 

510 

FAST ELECTRONIC GMBH 

40 IS 5 

82*63 

GLENCO ENGINEERING 

95 

146*147 

MARX DATENTECHNIK GmbH 

96 

262-263 

RAINBOW TECHNOLOGIES 

121 

111 

SOFTWARE SECURITY 

177 

43 SOFTWARE DUPUCATION 


185-186 

AXIOMATIC 

296 

44 SPREADSHEETS 


66-67 

BORLAND INTERNATIONAL 

1! 

45 UNIX 


► 

COPIA INTERNATIONAL LTD. 

240 

71-72 

GREENVIEW DATA 

71 

250 

HUMMINGBIRD COMMUNICATIONS 

138 

268-269 

INFORMATION FOUNDATION 

154 

4 

NETWORK COMPUTING DEVICES (N.A.) 

161 

517-61B 

ODYSSEY TECHNOLOGIES 

40IS 24 

264 

GNX SOFTWARE SYSTEMS LTD 

137 

270-272 

VlSIONWARE 

163 

123-125 

WOLFRAM RESEARCH 

99 

4$ UTILITIES 


143 

LOGIC 1 ELS ET SERVICES DUHEM 

242 

168 

MICRO 2000 

272 

106 

PKWAREINC 

229 

47 WINDOWS 


61-02 

ABACUS SOFTWARE 

42 

533 

A-FQUR TECH CO LTD 

40IS23 

142 

ASK-MS MULTIMEDIA 

236 


COPIA INTERNATIONAL LTD. 

240 

632 

FINSON (SNT'L) 

33 

250 

HUMMINGBIRD COMMUNICATIONS 

136 

256 

KEA SYSTEMS LTD 

159 

160 

MICROPROSE SOFTWARE 

283 

* 

MICROSOFT CORPORATION 

135 

• 

MICROSTAR LABORATORIES 

299 

92*93 

NANAO USA CORP (NA) 

209 

221 

PACIFIC SOFTWORKS 

300 

103 

PERSOFT INC 

79 

206-207 

RGB COMPUTER & VIDEO INC. 

300 

282-283 

SCIENTIFIC PROGRAMMING 

300 

209 

SILICONSOFT, INC. 

300 

634 

TYPHOON SOFTWARE (N*E) 

275 

4B 

WORD PROCESSING/DTP 


532 

FINSON fINTL) 

33 

515 

LIGATURE LTD 

40IS 20 


GENERAL 


49 BOOKS/PUBUCA TIONS 


61-62 

ABACUS SOFTWARE 

42 

273-274 

AP PROFESSIONAL (NA) 

143 

* 

COMPUTER BOOK CLUB. THE (N.A.) 

190A-B 

* 

COMPUTER BOOK CLUB, THE (N.A.) 

191 

* 

MCGRAW-HILL PROF & REF DIV 

201 

291 

NSTUSOFTWARE DIGEST 

167 

97 

OSBORNE MCGRAW-HILL 

230 

* 

PC DIGEST 

251 

51 MISCELLANEOUS 


* 

BYTE BACK ISSUES (1NTL) 

153 

* 

BYTE EURO DECK 

223 

* 

BYTE EUROPEAN RESELLER (INTI) 

161 

* 

BYTE REPRINTS 

152 

* 

BYTE SUB MESSAGE 

90 

* 

DATAPRG 

44-45 

530 

DIALOGIC TELECOM EUROPE 

40IS22 

150 

NATIONAL PRODUCTIONS INC 

240 
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For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
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Inquiry No. 

Page No. 


A 


1105, Aamazl ng Technologies 

209 

1350 



1351 

Acer America 

202 

1465 

Adder Technology 

40IS3 

1107, ADI Systems 

1106,1353,1354 

202 

1061, Adobe Systems 46.179,105 

1075 



1263 

Aetech 

258 

1425 

AFD Computers 

4GIS-13 

1301 

AIS Software 

255 

1062 

Aldus 

46 

1355 

Altima Systems 

202 

1109, Amax Engineering 

202 

1356 



1454 

Amsoft PDA Ferpherals 

401S-13 

1286 

AM Software 

255 

1110, 

AOC International 

202 

1357 



1063, 

Apple Computer 10,46,. 74, 119, 

1076 

139,155, 179,197 

1273 

Applt* 

258 

1313 

ArcanaTech 

254 

1111 t 

Arche Technologies 

202 

1358 



1437 

Argos Systemes 

40IS-13 

1064 

Artisoft 

46 

1055 

AST Research 

46 

1066 

Asymetrix 

46 


AT&T 101,119,131 

1067 

AT&T Microelectronics 

46 

1147 

ATI Technologies 

243 

1476 

Automalismes et 

40IS-3 


Telecommunications 



B 


1434 

Baier & Hippold 

40IS-13 

1068 

Banyan Systems 

46 

1146 

Berkeley Systems 

197,243 

1325 

Bitwise Designs 

254 

1069 

Borland International 46,139, 155 


c 


1335 

Calculus 

254 

1070, 

Canon Computer Systems 46,254 

1327 

C-Cube Microsystems 

107 

1359 

Chenbno Mlcom 

202 

1090, Chorus Systems 

131 

1091 



1023. 

Chuntex 

40IS-3 

1450 



1071 

Claris 

46 

1318 

Communications Intelligence 254 

1112 

Compac Microelectronic 

202 

1423 

Compsoft 

40IS-13 

1328 

Comtrol 

254 

1480 

Continuum Specialist 

40JS-3 


Technologies 


1459 

Cristie Electronics 

4GIS4 

1113, 

CTX International 

202 

1114,1360 


1072 

Cyrix 

46, 83 


0 


1311 

Data Transition 

258 

1073 

Dauphin Technology 

46 

1426 

DBS 

4013-13 


DEC 74,91,119, 131,139, 231 

1279, 

Delorme Mapping 

258 

1297 



1074 

Delrina Technology 

46 

1115, 

Delta Products 

202 

1116 



1024 

Diamond; Computer Systems 46 
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1441 

Dimatrix 

401S-13 


E 


1338 

ECGS 

254 

1448 

Editor Software 

401S-13 

1469 

Elsa 

40IS-3 

1304 

Emeritus Technologies 

258 

1020 

EMF 

40IS-3 

1026 

Eo 

46 

1117 

Epson America 

202 

1361 

ETC Computer 

202 

1159 

Etter Industries 

243 

1276 

Executive Software 

258 


F 


1027 

Fast Electronics U S. 

46 

1481 

First International Computer 4QIS-3 

1440 

FifStClass 

401513 

1455 

Foeasel 

40IS-3 

1028 

Folia 

46 

1106, 

Fora Addonics 

202 

1352 



1029 

Fractal Design 

46 

1021 

Future Computers 

40IS-3 

1457 

Futurum X 

40IS-3 


G 


1471 

Galatrek International 

40IS-3 

1472 

Genicom 

403S-3 

1298 

Genus Microprogramming 

250 

1277 

Greenleaf Software 

250 

1030 

Gupta 

46 


H 


1281 

Harbor Software 

258 

1278 

Hefix Software 

258 

1477 

Hepp Computertechnik 

40IS-3 

1031 

Hewlett-Packard 46,74,139,155 

1381 

Hitachi America 

202 

1321 

Hunt Manulactunng 

254 

1032, 

1 

IBM 10.46,74,91.117, 

1118,1362,1382 119. 139, 155,202 

1439 

ICL 

4013-13 

1383 

(dek iiyama North America 

202 

1033 

Intel 48, ?4 r 83, 91, 


101,117, 131, 

139, 155 

T344 

InierActive 

254 

1323 

International Computers 

254 

1430 

Intex Software 

401$'13 

1034 

Intuit 

46 

1433 

Italian Software Agency 

| 

40IS-13 

1035 

J 

JVC Information Products 

46 


of America 



K 


1427 

Kagema 

4QIS-13 

1119, 

KFC USA 

202 

1363 




L 


976 

Liant Software 

172 

1364 

Liberty Electronics 

202 

1425 

Longman Legation 

40ES 13 

1036 

Lotus Development 

46,155 


M 


1316 

MacNet 

254 

1155 

Macnonbt 

243 

1120, 

1 

i 

202 

1365 



1474 

Mannesmann Tally 

40IS-3 

1275 

Malhworks 

258 

1037 

Mattox Electronic Systems 

46 

1151 

Maximum Storage 

243 



Inquiry No. Pag# No. 

1479 

Media Service Internationa 

1 40iS-3 

1284, 

Media Vision 

254,258 

1315 



1326 

Megamedia Computer 

254 

1121 

Megairon Computer Systems 202 

1122 

MGC Technologies 

202 

1330 

Microcom 

254 

116D 

Microlytics 

243 

1154 

MicroPros© 

243 

1038, 

Microsoft 46.101, 117,119, 

1079.1148,1445 139,155, 189,227, 


237,243, 4015-13 

1307 

Microware 

258 

1436 

Microway 

4013-13 


Mips 91,119,131 

1123, 

Mitsubishi Electronics 

202 

1124,1366,1364 


1272 

The Mdtoy Group 

258 

1039 

Motorola 10,46,74,91, 


117,131, 139 


N 


1040, 

Nanao USA 46, 202, 243 

1152,1367,1366,1369,1385 


1475 

National Instruments 

40iS-3 

1125, 

NEC Technologies 

202 

1370,1386 


1300 

Network Appliance 

256 

1041 

Next 46,139,155 

1432 

NIBS 

40IS'13 

1367 

Nissei Sarvgyo America 

202 

1042 

No Hands Software 

46 

1043 

Novell 46,119,139,155 

1044 

Nu-Mega Technologies 

46 


0 


1045 

Olivetti North America 

46 

1464 

Olympic Communications 

401S-3 

1312 

Qmnifax 

254 

1126, 

Optiquesi 

202 

1371 



1127, 

Orchestra Multisystems 

202 

1372 



1470 

Grtek Technology 

4015-3 


p 


1339 

Pacific Crest Technologies 

254 

1373 

Panasonic 

202 


Communications Systems 

1442 

Parilech 

40IS-13 

1046 

PCI Special Interest Group 

46 

1336, 

Philips Consumer 

202,254 

1374 

Electronics 


1047 

Pioneer New Media 

46 


Technologies 


1156 

Plannel Gratters 

243 

1429 

Pouliadis Associates 

40IS-13 

1452 

Praxis Business Systems 

4013-13 

1337 

Procom Technology 

254 

1465 

Professional 

4013^3 


Storage Solutions 


1126 

Proton 

202 

1314 

Proxima 

254 

1048 

Psion 

46 


0 


1331 

GLogic 

254 

1049 

QMS 

46 

1129 

Gume Peripherals 

202 


R 


1319 

RacalDatacom 

254 

1317 

RDI Computer 

254 

1456 

Reflex 

40IS-3 

1299 

ResNova Software 

256 

1447 

Robinson Marshall 

4GIS-13 


Inquiry No. Page No * 

1463 

Roland Digital Group 

401S-3 


RSA Data Security 

139 

1150 

s 

S&S International 

243 

1431 

Sage Group 

401S-13 

1130, 

Sampo America 

202 

1375 

The Santa Cruz Operation 

131 

1346, 

Sceptre Technologies 

202 

1376 

1435 

Scientific Software 

4QIS-13 

1377 

Sigma Designs 

202 

1050. 

Silicon Graphics 

46, 74. 

1078 

155, 183,227 

1446 

Skywell 

40IS-13 

1051 

SoflArc 

46 

1444 

Software AG 

4010-13 

1153 

Software Marketing 

243 

1262 

Sonera Technologies 

258 

1473 

Sonix Communications 

4GIS-3 


Sony 

197.231 

1376, 

Sony Electronics 

202 

1379,1368 


1449 

Sophos Data Security 

40JS-13 

1052 

Stac Electronics 

46 

1324 

STB Systems 

254 

1451 

Strand Software 

401S-13 

1280 

Technologies 

Streetwise Software 

258 

1287 

Stylus Innovation 

258 


Sun M icrosystems 74,91,117, 


119, 139, 155 


SunSelect 

155 

1347 

SuperMac Technologies 

202 

1157 

Supra 

243 

1462 

SwilchCom 

4015-3 

1053. 

Symanlec 

46, 253 

1303 

I 

Taltgenl 

119, 139 

1455 

Technocom 

401S13 

1421 

Tonality Systems 

401S-13 

1269 

Touchstone 

258 

1450 

u 

Unica 

4015-13 


Unix System 117,131,139 

1149 

Laboratories 

USRobotics 

243 

1453 

V 

Viatec Software 

40IS-13 

1332 

VidTech Microsystems 

254 

1348, 

ViewSonic 

202 

1380,1389 


1156 

Visual Solutions 

243 

1461 

Vocom 

4015-3 

10S4 

The Voyager 

46 

1055 

w 

Watoom International 

46 

1296 

WalerGate Software 

253 

1260 

Westbrook Technologies 

258 

977 

WNDX 

172 

1056 

WordPerfect 

46,155 

976 

X 

XVT Software 

172 

1057 

z 

Zedcor 

46 

1349 

Zenith Data Systems 

202 

979 

Zinc Software 

172 

1293 

Z-RAM 

258 












BIS:Vour Coach 
to the Internet! 




Give BIX a try with our new 5 for Free Offer! Join B3X 
today and get 5 hours of evening and weekend access for free! 
Take the rest of the calendar month to explore BIX, and then 
continue for our standard $13 monthly membership fee. 
Further details and complete rate information are 
provided during registration. Using any communications 
program, dial 1-800-695-4882, At the ‘logon" prompt enter blx, 
Then at the "name?" prompt enter hix,byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to 1nfo@hix.com. Windows users can order BtXnav, our graphical 
interface for BIX, for easy point and click access. Details are available during registration. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX1 You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 

These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 

Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 

As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 

And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


BIX 


Under ttie £ Inr Free plHn, daytime rales ($Slfhr.) apply for access wing prara lime hours, The 5 for Free alter if, uefcd lr>r first-time members only. 
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Commentary 


Thornton A. May 


Shakespearean Wisdom 



There are many similarities 
between Richard III end an 
MIS director 

F ew information technologists remember 
Cole Porter’s admonition in Kiss Me Kate 
to “brush up your Shakespeare*” Fewer 
still took action on the prolific composer’s 
suggestion* But many contemporary computer technol¬ 
ogists share many characteristics with Lhat most infa¬ 
mous of all Shakespeare’s characters—Richard III, at 
least as he appeared in the early pro tragic parts of the 
eponymous play* 

Professional thespians agree lhat there is no more 
sought after and yet no more difficult part to play than 
Richard III* Indeed, Richard Burbage, the actor who first 
played Richard III for Shakespeare (ca* 1593-1594), was 
heard to tell the playwright after opening night, “If you 
ever do this to me again, I’U kill you/’ 

In a similar vein, the difficulties facing an MIS exec¬ 
utive as he or she enacts the role of authoritative tech¬ 
nologist in an organization require an ability to: 

• Understand how the technology works 
• Understand business problems 
• Move seamlessly and rapidly between multiple 
platforms 

* Address business problems with technology 
solutions 

• Innovate and manipulate the evolving technological 
environment 

• Prepare the organization for “what’s next” 
technologically 

Richard III (unlike all the other Shakespearean trag¬ 
edies) omits a major fourth act break. To play Richard re¬ 
quires almost supernatural strength* skill, and endurance* 
An information technologist is also asked to play a big- 
ger-than-life role in his or her organization* 

Like Richard, many technologists have turned their 
uniqueness into a source of power. As organizations 
emerge from the planning stages of tiie investment pro¬ 
grams that will revitalize their in-place technology in¬ 
frastructures, the move is away from “stuff you buy 
cheap” to “stuff you buy smart.” The technologist plays 
a crucial role in the increasingly important “knowledge 
space,” where money and technology combine to create 
business value. 

In Richard ///, the action revolves almost totally around 
the tide character. In a similar fashion, the decisions to ac¬ 
quire and implement technology revolve around the tech¬ 
nologist. The technologist, as the central actor operat¬ 
ing in the knowledge space, is responsible for identifying, 
verifying, and specifying how technology budgets will be 


allocated* There is now a great deal of activity in the 
knowledge space around reengineering work processes, 
retraining the user, and, most important, getting the tech¬ 
nology to work as promised. Shakespeare may have writ¬ 
ten, “The play is the thing.” An appropriate information 
age paraphrase might be, “The technology is the thing.” 

While Richard and contemporary technologists share 
many behavior traits, it is important to realize that dis¬ 
similarities do exist* For one thing, Richard is a great 
actor. Technologists tend to be !es*s theatrical in nature, 
less able to make protean shifts in behavior at a mo¬ 
ment’s notice. They also tend to be truthful and fact- 
based—nothing is further from the truth for Richard. 

Another dissimilarity is that Richard is malevolent. 
Information technologists, for the most part, are not. If 
they have a flaw, it is that they are too self-effacing and 
too honest to play the political games that constitute such 
a lamentably large part of today's employment picture, 

A key dissimilarity is that Richard is monodimen¬ 
sional. He has one and only one focus: He wants to be 
king* When he achieves that objective, he loses momen¬ 
tum and initiative. Instead of being the high-energy, 
bustling protagonist of the play's early acts, he becomes 
a sedentary responder to initiatives put in play by others* 
He fears the future. 

The contemporary technologist does not stop just with 
identifying or specifying a technology to buy* He or she 
maintains responsibility through implementation, main¬ 
tenance, and return on investment* The technologist not 
only looks forward to the future but also plays an active 
role in shaping that future* 

Richard manages to alienate (and in many cases exe¬ 
cute) all those around him. Quite conversely, successful 
technologists draw people to them—not so much by the 
power of personality as by the power of thinking* ■ 


Thornton A * May is director of research for Tenex Consulting, a 
Burlington. Massachusetts-based management consulting firm . 
You can contact him on BIX c/a "editors. " 
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Shaping Up 

For Greater Recognition 
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The emergence of the 
Information Age has created 

NEVER-ENDING MOUNDS OF 
PAPER. The task now of effi¬ 
ciently SLIMMING DOWN THIS 
EXCESS OF WRITTEN MATERIAL IS 
TREMENDOUS. ENTERING ALL VALU¬ 
ABLE INFORMATION INTO A DATABASE 
IS ONE LEAP OVER THE HURDLE, BUT 
MANUALLY RETYPING THE MATERIAL 
IS TIME CONSUMING AND MAY LEAVE 
YOU BEHIND IN THE RACE. 

NOW. SHAPING UP HAS NEVER 
BEEN EASIER WITH RECOGNITA 

Plus 2.0. This Optical 
Character Recognition (OCR) 

SOFTWARE HELPS TRIM DOWN 
THOSE PAPER OBSTACLES. BY ACCU¬ 
RATELY SCANNING AND READING 
PRINTED TEXT AND DATA QUICKLY 


AND ECONOMICALLY INTO 
YOUR COMPUTERS. 

What makes Recognita Plus 

2.0 A LEADER OF THE PACK IS ITS 
OMNIFONT CAPABILITY, PLUS BEING 
PRE-TR AI NED AND TRAINABLE. IT IS 
VERY LIGHT OI* MEMORY AND DISK 
SPACE, AND IS EXTREMELY FAST, 
REACHING SPEEDS OF UP TO 300 
CHARACTERS PER SECOND. 

A TRULY GLOBAL COMPETITOR. 
Recognita Plus 2.0, opens up 

THE WORLD, WITH ITS ABILITY TO 
READ OVER EIGHTY LANGUAGES. 

Exercise your choice for a 

MORE EFFICIENT OFFICE WITH 
Recognita Plus 2.o. Here is a 

PRODUCT BOTH PERFORMING AND 
DESERVING GREATER RECOGNITION. 
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NEW FEATURES OF RECOGNITA PLUS 2.0 

Improved accuracy: due to Self Assertion Technology. 

❖ 

Ease of use: Redesigned screen, accessing many new 

AND ENHANCED FEATURES. 

❖ 

New recognitions supported: Dot-matrix, and Fax file. 

❖ 

Full internal editor for all formats: Plus deferred editing 

AND A UNIQUE OCR SPECIFIC SEARCH AND REPLACE FACILITY. 

❖ 

Windows Word-processors: direct connections available, 

PLUS DEFERRED PROCESSING AND TEMPLATES. 

❖ 

Development Toolkit available, plus TWAIN support. 


Circle 521 on Inquiry Card. 


RECOGNITA Corp. 


CALL ONE OF THESE TO FIND THE ADDRESS OF YOUR NEAREST DISTRIBUTOR 
SZKI RECOGNITA CORP.. H 1012 BUDAPEST. MARVANY U. 17.. HUNGARY • PHONE: 36-1/201 8925 FAX : 36-1/201 7607 
Recognita corp. of America. 1 156 aster Avenue. Suite F Sunnyvale CA 94086. USA • Phone: i 408/241-5772 Fax: 1 408/241 6009 

"VlAlNstRASSE 19. Aufgang D. D 041 09 LEIPZIG. GERMANY • PHONE: 49 341/209 635 FAX 49 341/281 643 
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The Switch is On... 
to Cybex Solutions! 



PC-COMPANION PLUS' 


PC-EXTENDER PLUS” 




-O 

Add a second keyboard, monitor 
and mouse to your PC up to 
250 feet away! 

• Supports PC/AT, PS/2 and100% 
Compatibles 

• Combine monochrome and color VGA 
monitors 

• Mouse support available at both local 
and remote workstation 

• Switch selectable privacy mode 


Extend the distance 
between your PC and 
a keyboard, VGA monitor 
and mouse up to 250 feet! 

• Supports PC, PC/XT, PC/AT, PS/2, 
and 100% Compatibles 
Supports monochrome or color 
VGA monitors 

Offers conversion from RGB color 
to gray-scale 

PS/2 style or Microsoft /Logitech 
serial mouse support available 


COMMANDER” 


PC-EXPANDER PLUS' 


Add up to 7 keyboards, 
monitors and mice 
to your PC up to 
250 feet away! 

Supports PC/AT, PS/2 and 
100% Compatibles 

Selectable privacy modes 

Automatic keyboard and 
mouse switching 

Microsoft and Logitech 
serial mouse support 
available at all 
workstations 


V 


Control up to 96 file servers 
with one keyboard, monitor 
and mouse! 


Supports PC, PC/XT, 
PC/AT, PS/2 and 
100% Compatibles 

• Remotely switch PCs via 
keyboard 250 feet away 

► "AutoBootTM’’ Feature 
boots attached 
computers without 
operator intervention 

• Supports either PS/2 or 
Microsoft/Logitech serial 
mouse 

• Each unit accommodates 
from 2 to 8 PCs; cascade 
up to 12 units 
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PC, PC/XT, PC/AT and PS/2 are registered 
trademarks of international Business Machines 
Corporation. Microsoft and Logitech are 
registered trademarks of their respective 
companies 


4912 Research Drive • Huntsville. AL 35805 U.S.A. 

(205)430-4000 • FAX (205) 430-4030 

Dealer Program AvaC?«tte Made In USA 


Circle 506 on Inquiry Card (RESELLERS: 507). 






































